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Abstract (Basic): WO 200050402 Al 

NOVELTY - Pyridyl ethyl pyridine derivatives (I) and their salts, 
hydrates and stereoisomers are new. 

DETAILED DESCRIPTION - Pyridyl ethyl pyridine derivatives of 
formula (I) and their salts, hydrates and stereoisomers are new. 

Ra, Rb=H, 1-6C alkyl or halo 1-6C alkyl; 

R1=1-10C alkyl, aryl or heteroaryl (all optionally substituted by 
1-6 of 1-4C alkyl, halo, hydroxy, halo-l-4C alkyl, CN, 1-4C alkoxy, 
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1-4C alkylthio, 1-4C alkyl-S02 or H2NS02) ; 

R2=halo, 1-6C alkyl, halo-l-6C alkyl or CN. 

An INDEPENDENT CLAIM is also included for the use of (I) in the 
manufacture of a medicament for treating or preventing a PDE IV 
mediated disease or condition in a mammal. 

ACTIVITY - Antiasthmatic; antiinflammatory; cytostatic; 
antipsoriatic; antibacterial; immunosuppressive; antiulcer; vasotropic; 
antiarthritic; nephrotropic ; dermatological ; antidiabetic; nootropic- 
neuroprotective; antiallergic; ophthalmological ; antiarteriosclerotic; 
antirheumatic; antifungal; virucide; osteopathic; cytostatic; 
immunomodulator ; antidepressant. 

MECHANISM OF ACTION - Phosphodiesterase IV (PDE IV) inhibitors. (I) 
treat diseases by raising the level of cAMP through the inhibition of 
PDE IV. 

A PDE scintillation proximity assay using CH0-K1 cells is described 
but no results are given. The most potent compounds (I) (not specified) 
induced a concentration-dependent elevation of cAMP in neutrophils 
and/or eosinophils at 0.1 nM to 1 M. 

USE - For treating PDE IV mediated diseases or conditions, 
especially bladder or alimentary smooth muscle spasm; asthma, cystic 
fibrosis, chronic bronchitis or inflammatory adult respiratory distress 
syndrome; eosinophilic granuloma, psoriasis, or another benign or 
malignant proliferative skin disease; endotoxic shock, septic shock, 
ulcerative colitis, Crohn's disease, or reperfusion injury of the 
myocardium or brain; inflammatory arthritis, chronic 

glomerulonephritis, atopic dermatitis, urticaria; diabetes, Alzheimer 1 s 
disease, allergic rhinitis, allergic conjunctivitis, vernal 
conjunctivitis, arterial restenosis or atherosclerosis; neurogenic 
inflammation; . rheumatoid arthritis, multiple sclerosis, ankylosing 
spondylitis, transplant rejection or graft versus host disease; 
bacterial, fungal or viral induced sepsis and septic shock; rheumatoid 
or osteoarthritis; cancer, tumor growth or metastasis; cachexia; and 
depression or memory impairment (all claimed) . 

ADVANTAGE - (I) are potent inhibitors of PDE IV at concentrations 
that exhibit little or no inhibitory action on other PDE isoenzymes. 
(I) have good oral activity, and at orally effective doses exhibit 
little or none of the side effects associated with known PDE IV 
inhibitors such as rolipram. 

(I) were substantially free from adverse effects following repeated 
overdosage to rats or dogs. E.g. administration of 125 mg/kg/day of (I) 
to rats for 30 days was not associated with adverse toxicity. The most 
potent (I) were 20-30 times less active than rolipram in inducing 
behavioral changes, sedation or emesis in rats, ferrets or dogs. 
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[IS*JS3] &R 3 *ti?7;\'*ut<f-/u&$lL ; R b asH«r*-*-|»#B 1 
[&#«4] #R 3 ^7/l^n^A<£&L ; R b ^H$r^-rit*^ 2 
[ft*3S5 ] 1 {I<0 R 1 S^r/W*/WSr« U ; t&<Oh<D&T V -/Hfefcfi 

l§f#Jf9j 1{@<£>R ^iMf^iL ; lfi©R a ^i^ji' n 7^a* 
2 fcEflW)^*. 

IS»**1 Oj l(@(OR a *^>^D^/U^i/*ytl4->;?nyntV^ 
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<0R ; lffl©R l riS 7 ;fc!J ; N-^t^f KiS#ftt 



-3- 



im^miS] £XT<D (a) d>b (hh) : 

(a) (±) -4- {2- [3, 4-tf* (?7^*n^h^) ^-y^ 
] -2- {5 - [2- (1-fc Kp^i/-l-^f/V) ai^/U] ^ 
yv} fc?y ^N-m>f K ; 

(b&J;tfc) 4- {2- [3, 4-fcT* 7x^] 
-2 - {5- [2- ^fvl"] ^y^/U} 

(d) (±) -4- {2- [3, 4-tf* (i/^yu^n^ y^^yw] 
-2 - {5- [2- (l-xf;V-l-tKn^» fcT/V] rc^ 
yW yyN-*W K ; 

(e) (±/±) -4- {2- [3, 4-f* h*is) V ~~ 
/>] -2 - {5- [2- (1-fc Kn*S/-l-^y^/U) tf y 

(f) (±/±) -4- {2- [3, 4-tf* h*-» 7^ 
yu] -2 - {5- [2- Kn^-l-^V/f/U) hyy/utnxf 

(g) (±/±) -4- {2- [3, 4-tf* (i^yl^n^ h^) 

yu] -2- {5 - [2- (l-tKo^>-l-^W ^V^yu] t°y^yw} 

(h) (±/±) -4- {2- [3, 4-t** (i?y/V**t h^rv-) 
yw] -2 - {5- [2- (l-^P^/l'-l-tFn^) ^/V] 

try ^yN-t^ K; 

(i) <±/±) -4- {2- [3, 4-fc** h*^) 

/V] -2- {5- [2- (l-S/*n^*$//V-l-fc Ko^) h!i7/^P 
^^yu] tfy^yv} ^?vW t? y ^yN-^lM' K ; 

(j) (±/±) -4- {2- [3, 4-fcf* (v^yl^n^ h=^y) 7*:- 
/V] -2- {5- [2- (1-t Kd^t'>-1-7x^) ^fyw] tfUSW 
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(k> l&itfm) 4- {2- [3, 4 - f * (i>7/U*n^ 
/u] -2- {5- [2- (1 -t Kn*i/- 1 -7i^) try$W 
if !l yyN-**t>f K©*Wtt# ; 

(n) (±/±) -4- {2- [3, 4-tT* (^tn^ 7x^ 
A] -2- {5- [2- |>y7/^nxf;l/ 

] tfy^/u} tr y yyN-*w K ; 

(o) (±/±) -4- {2- [3, 4-fcT* (^tn^ h^V) 
/i/] -2- {5- [2- (1-fc Kn*S/-l-7*n/u) :/nfcM fcf ]) 

(p) (±/±) -4- {2- [3, 4-fc** (i^/V^n* h#$/) 
/U] -2- {5- [2- Kn^>-l-7x^-2-^f^) t° 

(q) (±) -4- {2- [3, (i^/U^n^ 7x=;l/] 

-2- [5- (2-5^7*n/w*/vtry— /u) trys^/u] ^fvu} try^vN- 

a-^iNf K ; 

(r) (±/±) -4- {2- [3, 4-fcT* (^7;^t2^h^» 7x^ 
A'] -2- {5- [2- (1-tFa^-l - (3-y/^r2y^-/u) ) ^ 
fvw] tfyv^} ^fvV} t?y S^N-^^iM K ; 

(s) (±/±) -4- {2- [3, 4-tT* (^7/Wto> h*V) 7xx 
/l/] -2- {5- [2- (l-tKo*S/-l- (4-7/l/to7x^;l/) ) :n 

(t) (±/±) -4- {2- [3, 4-lf* (S^/l^tM 7xx 
/I/] -2- {5- [2- (1-t (4-^DP7x^V) ) 

;u] lfy^/H ^/w} try s^N-sMMH' K ; 

(u-x) 4- {2- [3, 4-tf* (*Jy fviru * Y**/) y*~)V\ -2 

- {5- [2- (1-fc Kndr>>- 1 - (4-^na7x^) ) ^/U] try 
(y) (±/±) -4- {2- [3, 4-t*J* h*S/) 7x^ 
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A-] -2- {5- [2- (1-t FP^fiz-l- (2-^^7^^/W) ) 

(z) (±/±) -4- {2- [3, 4-f* h^rf) 
/U] - 2- {5- [2- Kp^>-1- (3-^^731^) ) M) 

^/V^-d^^] t'y^V) x-^M t°y ^N-;t*lH' K ; 

(a a) (±/±) -4- {2- [3, 4 - tf* b*S/) y^ 

-2- {5- [2- (1-tKD^-l - ) h 

(b b) (±/±) -4 - {2- [3, 4-fcf* (v^^/^n^ 7x 
—A'] -2- {5- [2- (1-tKo^-l - (4 -^>vy ) h 

])7/V*u^jU] ^jv) fy ^N-;**3MM K ; 

(c c) (±/±) -4 - {2- [3, 4-t** (v^/Ktnp* b=^» 7 * 
-2- {5- [2- (l-tKo^>-l- (4~^^/^/V^-/U7ai 

) jc^vw] try^/W try $?yN-3j-*if-f K ; 

(dd) (±/±) -4 - {2- [3, 4-f* h*^) y*- 

-2- {5- [2- Ko^rV-1- ) Jc^/W 

] tf II t*y i/yN-t^rD*^ K ; 

(e e) (±/±) -4- {2- [3, 4 - tf* (v^y/W^n^ h^rvO 
^] -2- {5- [2- (l-fcKo*f-l- ) vvy 

/^oxW t°ye^w try ^yN-t^ K ; 

(f f) ^7/1^4- {2- [ ( 3 -i/^n^^^- 4-S?7/W*a^ h 
7x^] -2 - {5- [2- (l-tKD^-l-^;v) ^Tvw] 

hfy^/W tfy^yN-^^K; 

(gg) ^7/^4- {2- [ (3-^n7'f^V-4-^tn^ 
7x^] -2- {5- [2- (l-tFn^-l->M ^/V] 
try ^} t'y i?VN-*W K&ftfi ; 

(hh) ary/v4- {2- [ (3-V^n^n tT/lofr*$/- 4 -^Ao*-*^ 
h^V) 7x^V] -2- {5- [2- (1-t Ko^V-l->f/V) 3i7vl' 

] \*y*JM try v?yN-t^ K 
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MeWf/WtJ>!3, Et(txf;K*fe^ c-Hexli^n^ 

[W**l 7] ^7/^4- {2- [ (3-^n^^*i/-4-i^7 
7x^] -2- {5- [2- -*^>V 

fctBftofls** * fc ttttfc^«<0E3itt(cffF* £ ft £ ifc, 

[B*?18] *7/^4- {2- [ (3-S/^n^nlf/U^5/-4-^ 
yyu^n^ y^/Kl - 2- {5- [2 - (1-fc KP^V-l-^f 

1 fc|^©^ft*fcttttft^^ESI6Wlc»*Sft5* 0 

[»*52 0] f»*fcf4^K*^Sfct-*i«Altl**#Jw^4PDE 

I v^feSt i< Wiwte^fcW B^^ot, hUIBpde i v 

[»*«2 1] ilEPDE IV*a«itL<ttW, 
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m%ffi, r/wy^-r-m, 7i//^-ttM> ru^-^m^, 
( i ) (Dit£®*tz\mit£®<nmmmcn®£nz&v>&i% <> 

[f»#«2 4] ifSJbWc&ttSPDE I V^££&tL 

[ff#>125] Elifttcif^ftS&fttifcl^ ft=£S*i<5 PDE I 
^^E^WlcfF^^tiSISSr^tfPDE I vpi*»E*ffl^o 
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[0 0 0 1] 

*3BWtt, *7*yx^f5-f IV (PDE IV) <DmW\Z±^Xf-«( * 
9 y97?/i/ls-3' , 5' -iyy^(cAMP) u^^*rS5»Sr t"C« 

[0 0 0 2] 

y>-g£ (cAMP) ^JfertU^^i^^^^ir-Cm^^^gfi-rSo cAM 

POlMSi^/W** ^rtkiMltriWWl-rsaimcJioTHafSttS, cAMP^) 

m^mm^^^mm^mmom^x^xmmmzmmt^ti^o c am 

P05W»tt, 9TJ 9 S*sZ % s 5' -iM^y^l yvg? (cGMP) <D#«? 
bmmi-Zft**i?*XT?-1i (PDE) 7^yf^A7r S y-lCfcoTffl 

wztiZo ^ y-^?i< tt7as^ae$ttr*5 0 (pde i- 

vii), «t^4>*ttttl»^J;o-cS»-rSo *ixfl, PDET^yifxf AC0*j# 
AftRSXi:: J: o r &mmx c am p fc^suWic ±# £i*r 5 r t jfts-e s 5 1 # 
t^S:i:^Lti/^ [PDE©»«, ffifc «ffl»J:tJW«K:o^Ttt 
, Beavo &; Reifsnyder (1990) TIPS, U: 150-155, Nicholson et al. , (1991) 
TIPS, 12: 19-27* £OTorphy and Undem (1991) Thorax, 46: 512-523#J$] 0 
[0 0 0 3] 

pde y<i y?4zfm$immmmm-?$ 6 £ 5 t-ft o -c, &mutsmz# 
vzpDEM<D®m*m^%zkfr-*imbt!:<>iZo mm\a*. pde iv^ 

<0>&ffi*BMS* «*.tf»JfiS« (Peachell P. T. et al. , (1992) J. Immunol., 
148: 2503-2510) *J:lM8F»Sfc (Dent G. et al. , (1991) Br. J. Pharmacol., 
103: 1339-1346) |Iio(t5 c AMP^WWit5^^, ft bXfilZ. Z <DT >{ 
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[0 0 0 4] 

PDEI^^n^yWI^^ #T-f y^r/lCO^T, IE* 

±(or>f y 7t-A^fc^, pi«(Z)fc5 : ^jpj p)^:/j:o-ci^ 0 pde i 

U ^rtt&tt-ttt^, g*3g (Swinnen J. V. et al., (1989) Proc. Natl. A 
cad. Sci. USA, 86, 5325-5329) fc«tt5t b (Bolger G. et al. , (1993) Mol. 
Cell Biol., 13: 6558-6571) <Dm%TWm<Dl&&¥\Z £ ot a — K$ tl% Z t 

[0 0 0 5] 

T^f y 7* — -k©2MRft#* (Swinner et al. , 1989; Bolger et al. , 1993; 0 
bernolte R. et al. , (1993) Gene, 129: 239-247, ibid) &&Xf&W&M<DT 
Jy7*-J*m-?<Dm 1"</K0ffiyij«#a» e>3fcst>arcs>s P 
[0 0 0 6] 

m&SX'CDtZZ, thPDE I VA, B^itfD^HL'TO^ftcDNA 
(Bolger et al. , 1993 ibid; Obernolte et al. , 1993 ibid; Mclaughlin M. e 
t al., (1993) Proc. Natl. Acad. Sci. USA, 86: 3604-3608; Swinnen J. V. e 
tal., (1991) J. Biol. Chem. , 266: 18370-18377) #&&%tlX#9* MW£ 

DE I VC(75^(COV^TgC^cDNAL^#btlTV>^^ (Bolger et al. , 
ibid. 1993*5 J: t^Swinnen et al., ibid. 1989*5 it/HRWfffflKWO 9 1 / 



-12- 



1 6 4 5 7) o 

[0 0 0 7] 

mmm<D&<tmi]ft{K\1rx^lzii\ iv^LiiSftlgoPDEr^ Vif-r AS: 
fflr4#»ic-jRttt**>sri:*»&, *nsr±, pde wmwm^m^c 

o 

[0 0 0 8] 

<BLS»*«:*S*^a#-CPDE I V©M«JftBl*IK-C**. 

, thffifeiPDE IVg^tSrlfigU $ 6>IC(4^§t6jfiL^(Cj6V>T c AMP 

^iiAp$*5o hi>u<Dit&m-i. uy^—fy, ifbiRmmkm* (pad 

, -f y*-n-r+V-6 (IL-5) 4fcttSUil»*fcJ:oT»»$ftaJtt-e© 
U &nWK##)&ffll;-C\ o!l7'7Aft?W&Sl©PDE I VPIgHSKfl^ 

[0 0 0 9] 

[0 0 10] 

nt3] 
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I R 1 R 1 



#R a f*8i£t^ H, C x „ 6 7/^;^ J;^n c x _ 6 7;^;v^p>4$ 
R b i*> H, C 1-6 7^ ^oC 1 _ 6 7M^5)ft5»^&l«S 
^RMail:, C 1 . 10 7M/K 7!)-^ ^td7U-/K ff&C x 
fr*t><0**L C 1 _ 4 r/v^/K />n^y, adC 

r s o 2 - *5 j: xfu 2 n s o 2 - a>e> i 5 mt>* b il^ 5 ft 5 1 - 6 <@ CO 
#&t*S«£K£R 2 fc«!&i£lc, /Nnyy, C^ 6 7^;K ^nc^e 

[0 0 1 1 ] 
[0 0 12] 
[0 0 13] 

Aoyy^ft F, CK B r*5 J; tM «r&tr 0 
[0 0 14] 
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y T'ntVK s - *5 ± t - 'O'^vK <^*v / 

A\ 1, 1 -S^fvUaifvK i/^nT'ntVK V^n^/K v^n^O-^vW 

f 1 - S C H 2 C H 2 C H 3 & « 1% 
I 0 0 1 5] 

fro-c^r, ±**ja^^±^Blft*tL5*-e<oit*, «x.b-cf 3 , -c 

F 2 CF 3 Wtfc5:i:^^o 
[0 0 16] 

pde i v<opi»cior«**f&ie^5±^*ffl**io^ 

[0 0 17] 
[ft 4] 




T^*^-SO a -*Jj:tfH a NSO a -*»6ft4W*»baiR**LS l~6ffl<D 

[0 0 18] 
[0 0 19] 




la 



[0 0 2 0] 
[0 0 2 1] 
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[0 0 2 2] 

U ^R^^/WSrart-saSlSfcttl aiaot^J^o 
[0 0 2 3] 

R fl ^U^(D<l:Lm i) CH 3> CH 2 F, CHF 2 ^WCF 3 
d^iRSW^nC^eT^S, tt»*KWtCHF 2 ; *5 <tt^ i i 

[0 0 2 4] 
[0 0 2 5] 

r ^ifsiA^fc^f*, r/i^/K h&ta^/k ry— nftry-;^ 

J;^rD7^/^&§ 0 L^T/l'^A'gtClS, yfvK JcfvK n-:/ 

Z> Q &tiL^M&T;\'*/\'m\z\&, CF 3 ^^n7/^/v/jJ^fc5„ »4 

H : C 1 £fcteF) , Tfr*A' (09 : * 3vW3j;tf;x^/l/) :*3<fctf T^AO*,*' 
afc^A* (M:MeS0 2 -) -e«lft*tbfc7 *^4if#jb6 0 ffSU^fP 

r y -A^artf-r ✓ y /^*>5 0 

[0 0 2 6] 
[0 0 2 7] 

(a) (±) -4- {2 - [3, 4- If 7s {Vyfrjru* V**s) 7 
-2- {5- [2- (1 -t Kn^rv/- l -^/U) ai^-yw] fc°y 
} b 6 y yyN-*W K ; 

(b&Jltfc) 4- {2- [3, 4 -If* h*S/) 7 x.-fr] 

-2- {5- [2- ^/V] t°y>vW 



-17- 



(d) (±) -4- {2- [3, 4-f* (i?y/i>*u* 7i^;l/] 
-2 - {5- [2- ^PbVP] tfysW mf- 

(e) (±/±) -4- {2- [3, 4-tf* (i?y/V*u* Y**s) 7x^ 

a<] -2- {5- [2- (l-t Kn*i/-i— <y/f/v) ey^ 
} 31^} t>y i^yN-**t>f K ; 

(f) (±/±) -4- {2- [3, 4-tf* (^tn^h^) y^=L 
)V\ -2 - {5- [2- (1-t Ko^>-l-^y^f/V) MJ7/Utoxf 
yu] trysW ^^/u} fy yyN-**t-f K ; 

(g) (±/±) -4- {2- [3, 4-fcf* 7^ 
/W] -2- {5- [2- (l-tKn^l-^;V) ^^/V] tfy^/W 

(h) (±/±) -4- {2- [3, 4-f* 

/U] -2- {5- [2- (l-^P^*$/;V-l-fc Ko#V) ^/kl t°y 

(i) (±/±) -4- {2- [3, h^vO 7x^ 
-2- {5- [2- (l-S/^n^5*$//>- l-fc Kn*$/) h!J7^tD 

^fvw] tfy^;u) try v^n-^im k ; 

( j ) (±/±) -4- {2 - [3, 4-f* (S^/loJ-nj* h*^) 7^ 
/U] -2- {5- [2- (l-tKP^-l-7i^) ^/U] \fWM 

try ^yN-^w K ; 

(k, l&Jctfm) 4- {2- [3, 4-t** (i^y/^XJ * h y 
/!✓] -2- {5- [2- (l-tKP^>-l-7x^/U) ^fvl"] f 

3i ^/W try s^N-:t*iM K^jt^ftttft ; 

(n) (±/±) -4- {2- [3, 4-tT* (v^l^np* h^V) 
/U] -2 - {5- [2- (1 -t Kn^S/- 1 -7x^V) h!J7^nxf/V 
] t°yv?/W tji?yN-*WK; 

(o) (±/±) -4- {2- [3, 4-tf* (^7Wn^ b*iy) :7m~ 
AO - 2 - {5- [2- (l-kKo^>-l-7x^) -fn\f;u] 
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} t°y^N-;**iM K; 

(p) (±/±) -4- {2- [3, 4-fc^ {*Jy>l>*u*Y*i/) 7x^ 
/I/] -2- {5- [2- (1-fc Kp^>- 1 - 7x^-2-^f/>) ^nt° 
/U] tfy^/U) ^fvW fcMj v^N-**^>< K ; 

(q) (±) -4- {2~ [3, 4-f* (i/y/U*u* y 

-2- [5- (2-^^ai^/^^bV-yv) t°y^/v] ^fvW fc°y>^N- 
K ; 

(r) (±/±) -4- {2- [3, 4-fc** (^7/^n^h^>» 7xn 
)V\ - 2- {5 - [2- (1 -t Kn^rV- 1 - (3-7/Vto7x^) ) ^ 
fyw] hfy^W} ^^/W t°y i^N-:t*lNf K ; 

(s) (±/±) -4- {2- [3, 4-tf* :7n:~ 
yv] - 2- {5- [2- Kn^-l- (4-7/^n7x^) ) a: 

fvw] t°y^/W ^^vw t°y ^v-n-^im' K ; 

(t) (±/±) -4- {2- [3, 4-tf* WyjVyfufY^i/) 
-2- {5- [2- (1 -fc Kn^ri/- 1 - (4-^nn7x^) ) nif- 

(u — x) 4- {2- [3, 4-fc*^ tyyivum* yjc~)V] -2 

- {5- [2- (1-fc Kn*i/-1 - (4 -#vuy*L~/U) ) :n^vi/| fc°y 
V/U] fc°y ^N-***^ K<D3fe3MHttt; 

(y) (±/±) -4- {2- [3, 4-fc** (i^/t^Pp* h^v) 
AO -2- {5 - [2- (l-tKa^>-l - (2-^^/uy ) hy 

y^^n^^vl/] fc°y^V} ^;V] t'y v^N-^lM K ; 

(z) (±/±) -4- {2- [3, 4-t** (^7/^a^h^r^) 
/U] - 2- {5 - [2- (1-fc Kn^rV- 1 - (3-^^:7^^) ) h y 

(a a) (±/±) -4- {2- [3, 4 - (^7/l^n h*v-) 7^ 
^/U] - 2- {5- [2- (1-t - (4 -*^)vy ) h 

y^/W^-nrc^] fc°yv?;W :n^yi,} fc°y v/VN-t^t'f K ; 

(b b) (±/±) -4 - {2- [3, 4-fc** (v^AoTu^ h^fix) y^ 
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-2- {5- [2- (1-tKP^-l- (4-xf;l/7x^;V) ) h 

5 7^toxf;v] try^/W ai^u) f y v^N-^IM K ; 
(c c) (±/±) -4- {2- [3, (v^^/P^n^ 

-2- {5- [2- (1-tKo^-l - (4-^f/^M^7x 

) ai^w] t>y v^yN-^t-i' K ; 

(dd) (±/±) -4- {2- [3, 4 -IT* (^7^np<hJr^) 
^/U] - 2- {5- [2- (1-t Kn3fV-l - ) 

] e-y^w afvw t°y ^N-t^t^ k ; 

(ee) i±/±) -4- {2- [3, 4-f* (S^/l^n^ 7^ 
-2- {5- [2- (1-tKn^-l - (2-^r^/y/U) ) hV? 
)Visrxi^)V\ fysM'} ^?vW t° y ^yN-t^rt^f K ; 

(f f) *y;\sA- {2- [ (3-^nyf/V^v'-4"^tn^ h 
**s) y^)V\ -2- {5- [2- (1-tKD^y-l-^fyv) ^/w] 

tfye^W try v^n-^im k ; 

(gg) *y^4- {2- [ (3-v/^n7 P Dt>t^f-y-4-v f 7;l/tn^ 
h*>0 7x^/1^] -2- {5- [2- ai^/l, 
] t°y ^yN-tdrt>f K&Wfc3 0 

[0 0 2 8] 

[0 0 2 9] 

z<nmmmmft\zis^x*mm*, pde i v^pt^-r s^t-c ampi 

[0 0 3 0] 
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[0 0 3 1] 

at, T;is*~iyj±i&, r^^^^fi, m~&m. s 

ftiSL y^Ait, ^^v^Aig, Slvyj/^ sfi-^ytf^ #y? 

smr^y, ?i®m&T*>*-$t?m&T^y, m^r^y^xx/mm^^y 
n, N-^y^xf i/y^r^y, v^^T^y, 2 -s^^v^ts 

, ^*y>\ b°-<!;^>, # y r s vfltus, ?u*<<y^ yy 

[0 0 3 2] 

^p^*BS(ci2«co{b^^ 1 ^±^>^^ 5 - a>£>, ^t 1 

[0 0 3 3] 
[0 0 3 4] 
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[0 0 3 5] 

m*it\*m<k<§¥-m$£<Df&m) ^fcot, c amp i^^±#^*m£^Bst> l 

[0 0 3 6] 
[0 0 3 7] 

** w $ e> ic s mit- » - o ^ic*5 it a c am p ±#ic * § 

[0 0 3 8] 

[0 0 3 9] 
[0 0 4 0] 

*^y*l**:»«1-a. «ot^©ft^(l MTOBEH? (TNF) ft!?©* 
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[004 1] 

KiS 4 fcrt 1 4 /u*«fe* S V *tttf 4 }?<D#i&\Ct5V 5 T N F 4 if<D^ 
[0 0 4 2] 

*««©fl!^»tt*fc, |g<0-3£O^«cfc*JV>-C c AMP £±#$-£-5 Ci-C 
[0 0 4 3] 

[0 0 4 4] 

*it*a<e*-ea#i-5rfc^-c#6. v**, 7yK -f*, * 

So 

[0 0 4 5] 
[004 6] 
[0 0 4 7] 

U<tt»tto»WK» 5MRtttWWt>L<f4tt3W. 9UMK, gtKlift*/^ 
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^«J:tnfM^^&««ff^6SK$iiS 1 &±<z>2g#J£^#$i*:T, mm® 
, y y8^>W*fctt9y8t h y *Aft£©*Stt*«WJ ; fllfctf a-y 

**-^t>L<fc*r^*:xS£ft^ *9 
u< ttr*vr ft if ojs*»j ; *e>WJii^r7 y 

, xrT y ^»tL<tt^/^ft^»»»Jft^s*0»So «8»Jtt*a— r>r 

»tt*B»*lF4 2 5 6 1 0 8-5§\ PH 1 6 6 4 5 2 -J§-*3 <fc 4 2 6 5 8 7 4^ 
[0 0 4 8] 

l*7k * fc tlfl x. , mfcs< 7 7^tl<(ity^M^W/vI 

[0 0 4 9] 

60 5ft®^#Jfi, f h !) ^ 

/Mr/wo— fc Kn^^B^f^fe^n- 7/^yitM!)A, 

#y tr^trny k>\ h9^*^h^A^,tt;r*vr^Aft^(0!B»»J^fc 

9 ; »»»JtL<ttSS#Jtt, ^Jx«u^Vftif(D^^^7 r ^K> 
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[0 0 5 0] 

fi> t* if ©IMfcl&JkJfil Srira i 5 r t S r i: #-C# 5 0 

[0 0 5 1] 

«^tf-H-*ffl|, »«ffl^it/*fe«4ifo8iJO*^t>#feS*8 
rir^-Cf $ 0 

[0 0 5 2] 
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[0 0 5 3] 

[0 0 5 4] 

[0 0 5 5] 
[0 0 5 6] 
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m-?hz>o wmz&mt, mm-svozmo. oi-5o mg /kg/p, 

[0 0 5 7] 

a«^o*a4*oa#«» (»rt«bi»*©*ii5'-jie9 5%©« 

tE^UTffittSlfflJlSlO. 5mg-ft5 g m^«:^ s 
"C#a. *|SdH#JW:a#, t»*»tr»lmgiV^ttlH»1 5 0 0mgfc 
l^5iML ft8Wl£tt2 5mg, 5 0mg, lOOmg, 200mg, 300m 
g, 400mg, 500mg N 600mg, 8 0 0 m g * 1 0 0 0 m g 

i-s. 

[0 0 5 8] 

oltMGRtt, ttBU, a#B**J* fr*81ft, UNKttC, flfffi*«I*5J:t;j&« 

[0 0 5 9] 

wtt#tcia«©*ffi^aor«3irt-6rt*S'Ct8. v i *tcnxv i 

#Stt (stereogenic) t^Sr^Sft^SfcttSC I «{t^*©4>«l»4, *7 
[0 0 6 0] 
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7xi*\*y*J*s&l I KJp*.8ifc"t», I l£#3 0 I I l<0 

* ( h y * y ao r s Kft if <ossjft££fc i 5 4 - tr y ^ffl^T/w* 

xxxvvwv 1 isftbha, ^***^*fc»THF4if©affl4*w»i(t 
bv^^<o««ta:o^7^*^«Sfr#«T^, e^hyy^/i^^^fcif 

£&yfflfc**S~Y*<D&7z\z£<>XT/isfK KV I 1 i/^#<bft£ 0 x/K 
THF*fcf4*ft7«^UWi^oa«ft*»««"t>, VI I IK^y-^-A-W 

r^y {^y^^um tet*<Dmmk<DfcfcK£oxmt-fz>^tx\ try 

«*ttE* , X ic ^ y ~ * tt#«S y * * if©* 2 <z>:fr«&JS 

KHSrJDxiSr 4:-C3iRr/V'3— y^X I Kiotl^y) dS»e>ti* B m-C 

PBA*fcttMMPP*if(7?»{b#jfcx i t©aEiaot, *««©aioN 

[0 0 6 1] 
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So W h^XSrm-CPBA*fcttMMP P* £<08Mfc»J£KJfc£i*ra 

rtTiMbLr, N-m>r kx i i*:»*rt*s-e*5. ^-tvk thf 

[0 0 6 2] 

xi i x^f^x i i i <ov<{>vzfT$ kx i v^©*jftr*, 

[0 0 6 3] 

ts^ims, x-^/k THF*fcw«fty^u^ft^©a«ft«w« 
^ xi i i^^v ^^-^nm^tzn^mv^9^mu^<Digmm<D^m^ 

Vftm-CPBA*fcttMMPPftif©BMk#JfcSft**4wi^ 

I <DN K*»6*t* c S'Jife^LT, x^f;VX I I I&m-CPBA 

*fcttMMPPftif©iMis#JfcSrt;s**rt-c, n-*-*^ kxv itfftb 

Jx5o ^~7VK THF*fcttfflftp«^lxWj:^©ii«^«SjSE*, XIII 
[0 0 6 4] 
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lit 6] 




[ft 7] 





. ^ x 

M = U, /\D*f>fb 

[0 0 6 7] 
[ft 9] 



-31- 



Bit 4 




XVI 

[0 0 6 8] 

[0 0 6 9] 
[$2] 
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81 

OCHF 2 

I M n 

Rl ^OH 
R lb 

lb 




R' 3 




1 


CH3 


CH3 


2* 


CH3 


Cm 


3* 


CH 3 


CH 3 


4 


Et 


CH2CH3 


5 


i-Bu 


CH3 


6 


i-Bu 


CF3 


7 


n-Bu 


CH 3 


8 


c-Hex 


CH3 


9 


c-Hex 


CF3 


10 




CH3 


11* 




CM 3 


12* 




CH3 


13* 




CH3 


14 




CF3 


15 




CH2CH3 


16 




i-Pr 


17 






18 


m-F-7x-;U 


CH3 


19 


p-f-.7x-;u 


CH 3 ] 
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20 


p-Cl-7i-JU 


CH3 


21* 




CH 3 


22* 




CH3 


23* 




CH3 


24* 




CH3 


25 


o-CH3-7x-JU 


CF3 


26 


m-CH3-:7x-;[, 


CF 3 


27 


p-CH3-7xrJU 


CF 3 


28 




CF 3 


29 


p-MeS02-'7x-^ 


CH 3 


30 


2-^7 ^ U 


CH 3 


31 




CF 3 


35* 


p-0H-7x~A, 


CH 3 [ 



[0 0 7 0] 

5 00 g/mLW^Dv>{>/y^^Mtf Jtt, »SS1 0 6 
m/\ 7 5 cm 2 ^StCHO-K 1 tt!a*¥«*H tfc 0 7 9*=i*vf 

5. 0%CO 2 ^Hl:7 2WMfctofco-C3 7 < Ci^lt»Lfco * 
**S£*U *ft*J*»**£iMfc. *ffl!S£ffi#U 0. 5mM EDTA^ 
tfPBS-C¥«^6»WS*fc Q 1 5 0 gx l 0 jMB-eaifii»jRtaifcL, 
!aS:«S0. 2xio 6 m/mL-Q^y? x»WW&mWcmifot:ft1BlM£i£Z 
:^iaor, j&ffljfcc AMP^#*«raM£l,fco «Blia«r^taT? 1 5 3>M89>r>^ 
^-hU tfcfci OMyuxfyjyity I 2 (PG I 2 ) i3J:t«B)fe«>ft-& 
t>lc£<bfci o»H>f^a^-at l%DMSOW 
>^,<-h-f £K£oT, SJ|£j|ftcAMPU'^S:JBl3tLfc 0 HC 1 (ft 
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[0 0 7 1] 

*S>^7s h V y-7 (ScintiStrip ; jSjgl) fi^A^^rei 8 0#ffl(Ct>fcoT 
, ±jWlfiS*S«4fettBE*POc AMPgtpl 0 0 L&Jztf 1 2 5 I -c AMP 

TME 3 0 pmo 1 t £ h \ZM±W*cfc* 2 c AMPiMt 1 0 0 

LH^-f«:if (*»Si3 0 0 L) , i»cAMPStt 
OSISfcfrofco cAMPSWy^ftT^cpm (Bo) SrffllJtLfc 

"9 1 0 — 9 9 9<D$jl/h*<>MtkX"<y?^y (Beckmann) LS6 00 0SCf 
[Z.XUV>"rj yy*ff^tc 0 %B/Bo= [ («2S*fctt*>-://V 

cpm-»S6!)cpm) / (Bocpm-*(fS«cpm) ] XlOOtlt 

*Lfc 0 '✓^ny^ aano ^a-^ r^^r shmk (5 0nMi»« 

;pH5. 8) ^tUl 1 2 5 I -c AMP TME^H y*^- 
[0 0 7 2] 

50mM Tris (pH7. 5) ; ImM E D T A ; toXV 2 0 0 M 
-*;Vj)zf h^^y-^^r-atfTK^^^, 5 0%/<!7- Rj£ (Braunsonic 2 0 
0 0S) "CI 0»MOje#«E«i31«rfT5Ct-e, CHO-Kl»MUc 0 
4tt?iooooox g i:t9 o»IBjH*tt«.a**:a*fc-r*ri:"C, JWlSOpr 
»S»*5J:tJ«ftt»dS:»fc. *il«OBW!#ftTI^ 5 0mM Tri 
s (pH7. 5) ; 1 mM MgCl 2 ; 1 mM EDTA ; *3i;tf 1 OOnM 
3 H-cAMP^tfSI (t^tlOO L) K^PDE 

m&zmfeLtz 0 mm&$ttRfcM&®%9 6v=./i'<DYf*--yi>>-y (view 

Plates; Packard) ~C3 0 C C{C1T 1 0 5frT$4 y^r^^— h 1 8 mM ZnS 
0 4 ^^*^77-f • i/Vf-U— i/a yi«7yW (SPA) tf 
-X (Amersham) 5 0 L £2jP;t5 C bXt&T Lfc 0 7 y y ^ (Wallac) 145 
O^-^LSC^^V^-^SSr^^^-f V^Sr 3 H-c AMP 

[0 0 7 3] 
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*»Wo{t;^*(D»Jiartc amp t h»*«*fcJ4*A'*y 

&»fttt7^^;7yt>f (DuPont) \Z± ot c AMP (7)80^ SrtTofeo 
[0 0 7 4] 

/* fcttffH«-C© c AM P <3»tf tfe#ft±#£$3& Ufc 0 
[0 0 7 5] 
in vivo-CcpffiT UvWjg^jjfjt 

6 1 g E^ST w^-ttMfil^t§M^i^t 0 ft«](^ *IMfcTA^ 

s #fc 0 tsja^iianftffiffl**: 2 9n««3 * 4 sins & <b mem e aics^ u 

W^b-&4fc*ra*1-*^i:"C (0. 0 0 1-1 Omg/k gfiErt*fctt»Pfi 
[0 0 7 6] 
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[0 0 7 7] 

•»*fcf±«etBI*ic:*5^r, ny^i^i? 2 0-3 o«is^fttt*#-r*o 

[0 0 7 8] 

I VlcAMP»aW*^*^«T7-f«i:J:5 c AMPOAMP^jJD 
[0 0 7 9] 

3 0t<^9 6 SMMb'g* (DM SO 2mHcmfrhtch<D) 

, [2, 8- 3 H] 77/^3' , 5* -t^^D^yyi (cAMP, 1 
0 0 nM-5 0/iM) , 1 OmM MgCl 2 , 1 mM EDTA, 5 0 mM 
Tris, pH7.- 5Sr^tpXKtt««l 8 8mLS:*nifco thIMPDE 
-IV lOmL (S&ffiHBL-C, 3 OtTM 0^rti:|!ll 0%(DMWf 

^SttSJ:5tcufc) *ap*.5r.fc-esiSH!»Lfe. 10M, pde-spa 

fcf-X (Amersham) SrJPXLS ^ tXRJ&W± Lfc 0 #^fc»AMP^v.f 
^u^<-* (Microbeta) 9 6 ?x;V¥fi* !»^-^SiLfc 0 10 0%?gt£ 
*y9 9*7*?v Kft3lv^r**«J:WDMSO^Tl?*Ul**ia^^ 

[0 0 8 0] 

b fM(:jo(t^LPSjoJ:^fMLPifTNF-'afe<):t;LTB 4 7yt 
fc hJfciKtt, tfflW^^TNF- *3j;tfLTB 4 *£*JfcV\, LPS 
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*u^W*2 4i*M^&cj|t»$ii5 0 pde iva»*5J:tf 

/£ ittt.T"r~ y A^>* 7 — fef Sttia±Sr^ LfcttJ&rt c AMPWi: <£<5TN 
F- Ra#*(g*U^</U"CfiC«Ci:^We>^lcfto-CV^S 0 LTB 4 Mt>, 
»cAMPl/^;W^§ttr^^ PDE IVWittlllWlCiotai 
KB*"*"* r t tf-CS 60 £lk<0 24fflLPS LTB 4 ttIS fc A/ if 

m&ztifo^tfrb, m\\(DLPsmmt ; tti\cm,< t h^of mlpm 

[0 0 8 1] 

, *Jk«J©*ft< it>4 BBfcNSA IDOJBfflf4ft*»ofc 0 lfitf£5 0 0//L-f 

(DMSO) 2vL*1tft&mm&<oW8iit&Vo2tiLkbh\z3 7 

IOmL (PBS) £fcteLPS (1 // g/mLftfltB& Sigma Chem, *J»B 
j4l}*S[0 111: B4i»60#L-2 6 3 0 ; 0. Hi/W/oBSA (PB 
S4>) -C#R) 10MLSriD*.fco 3 7*C^ 2 4 Wfl>T V^*^— ^3 VLfcft 
, ilJPOPBS IOmL (^7^) *fcf±LPS (1/ig/mLlHM) 
1 0/z LtjUSlCftl*., 3 7^T*3 0 #Ffl^ h Wc, 3 7^-? 

1 5»IH»CfefcO, jfitfKKPBS IOmL (^7^) *fcttfMLP lln 
M***»fl^ Sigma Chem, # F - 3 5 0 6 ; 1 B S A (PBSW 

-0#JR) lOML^MLt jfdf8tf->'^S:4 < CtC'C 1 5 0 0 X gTl O^M 
LT> jfa.fllS:#fc 0 jfn.«50ML"foSrafi«tlBofcA?)«cj?<^y-/u200 

, SI^AyT^^^F (Cayman Chemicals #520111) SrffiWLTB 4 © 
Tyfe^f SrfTofco *figM6#^¥]B^«or, ELISA^yh (Cistron Biot 
echnology) Srffl^T, ftftiMK (PBS*) t-CTNF- a 0>T yfe-f trfifo 
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[0 0 8 2] 

SATs *Mi«KJ:or#»W*:KW1-a^, *BHtt£ft6^fllteJ:oTK 
SSix5tw-ett«v>« £JLTcoSgJfi«Ilc*3V^-c. m0>»0#ttiMR?K J£*T<£> 

fflco^Ttrofco eotKT^fta-c, m&T (6 00-400 

0/^#A-;4. 5-3 OmmHg) |£T X n — ^ y — ^ £/8^T?T 

ofc 0 SJESoaiBtt»Jl^nTh^7 7^- (TLC) KioTilttU EffiWf 

TLC, gS*^ hA#*f. ««5a*«ft (NMR) 

^£il$<*: LT^Lfc NMRt-^/)^^!^ t^-^tt, ft 

^JSSESrffl^T 3 0 0MH z, 4 0 0MHz*fctt5 0 0 MH z "CS'Ja^ Lfc, 
rtSMWSfc LT<£>7 * h d 5 \z%i1-Z> p p m-C^x. htiZ>±Wmmft*7* 

stt*o»*r4, s <-«*) , d (r«ao , t (H««) , m (#BK) % 

; L hA-) , mL U V ]) y b^) , g (^7^) , mg V ?7 

A) % mo l % mmo l (* V^jV) s e q (S*) 0 

[0 0 8 3] 

DBU = ^7f^o [5. 4. 0] *t s S*r>?-l -^V 
D I BAL = **ft^ V DATA'S-* A 
DMAP = 4- (^f/U7 5/) tfyt?V 
DMF =N, N-^f/^/WU' 
E t 3 N= h yxf/VT^y 
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m-CPBA = ^^^ooi8$If» 

Ms o=*?yx/uft%— ^ = ^^i/— h 
o-Tol h y/v 

Jr*yis (£ftffi«) =2KHSO s • KHS0 4 • K 2 S0 4 

PDC=l^nWy^^ 
PDE=^^Jf^x^r7- if 
Ph=7xx;v 

Py e=fc°y v^vM'A- 
r . t . =^.U 
r a c . =7-fe ^ 

SAM=r^;^;^-;^fci^wy7 5 K*fcHSO a NH a 
SEM=2- (hU^^v-y/W ^h*v^ h*is 
S PA = Vyfl/->3 ViffttTy-fe^ 
TBAF=fh7-n-^Wy^!)A7/^7^ K 
T h = 2 3 
TFA= hy7/VtnS» 
TFAA=f* h y 7;^nS8 
THF=fh7k KP77V 

Th i =?*y*>*Mjv 

TMS-CF 3 = hy^f;I/ (hy7;vtn^f;v) >>7>- 
TMS-CN= hD^f-A^i/y/Ut/T^V 
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Tz = lH (£fcte2H) -7h7^-5-^;U 
C 3 H 5 =T 
[0 0 8 4] 

E t =:x^vP 

n - P r = J )V~?)Vzfn \ftl> 
i -P r =^T y/o tfyv 
n - B u = / J\mjv73-jv 

s -Bu=t*^y-^f/v 

c - P r =^nynt°;l^ 
c -B u=^n^f;l/ 
c -P e n = v^ w<'y*f-A> 
c — H e x = i/$ u^$r*y;V 0 
[0 0 8 5] 

(±) -4 - {2- [3, 4-tf* (i?7/^P^ 7^^] -2- 

[s- (2-*A^yv) ey^] tfy^^o 

[0 0 8 6] 
[ftlO] 




CHO 

[0 0 8 7] 



-41- 



&Fgl : (±) -3, {*Jy;\s*u* Y*i/) y^-fr-S- (2- 

2, (5 6. 9 g> 2 4 0mmol) ^K*x-f^» 

?££-7 3t:t U tillCn-BuL i (1. 2M^tyg«2 OOmL, 2 
4 0mmol) Sr 1 5»M^j"C*0A.fc o 1 5M, 3, 4-fcT* (v^/i^n 
^yX/^ft K (4 7. 6g, 2 0 0mmol) «*x-r^ ( 
3 0 0mL) ««Sr*^*-U'SrfflV^2 0^M^lt"CJPx.fc o 7 3 

#J;tflN HC 1 (3 0 0mL) fcSAU ^-X/^tt 

ujufco wwit^^v-cacj^u (Mgsoj , mmLtz 0 ^mm 

075y5/a^BV h^57-f- ; SSxf/V/vs^fy 2 0 : 8 

0W4 0 : 6 0) K<fcoT, ««i*»Sr*fe»tt«*i: UT»fc (4 2. 2 

g) o 

[0 0 8 8] 

gpg2 : (±) -4- (2- [3, 4-tr* (£z^jL£i! L*±j Z-SlE± 
] -2- [5- fcTJ^/U] b'Uv^ 

(±) -3, 4-tf* (S^/l^n* 7*^1—5- ( 

2-?u*) f »^*/Hfy— (2 8. 9g, 7 3mmol) COfi^^lx 
V (3 4 0mL) S^t?, WCtt-fr (6. 92m L, 94. 8 mm 

ol) fcfl]*., }|f>^:MlriI'C4 5^WLfc, fi 
fPNaHC0 3 (7 0 0mL) liftAU #S££ffV\ TKtBSrtSfb^ ^ UV-Clfc 
WLfCo ^tfctII^|PNaHC0 3 , y-?8fc}*U J&TkL (Mg 

SOJ , »BUC ft»ft***fe»«*fct"C»fc (2 8. 7g) 0 

[0 0 8 9] 

4-tT!J^R»3:f L ^ (3 1. 8mU 2 0 8mmo 1) COTHF (8 3 0 
mL) *>J;tfHMPA (3 6. lmL, 2 0 8mmo 1) (DjgjKfcl 2 S'CT*, * 
D'J'Al:^ (Fy^f/^U^) T^K (0. 5Mh^xyjgiS4 15mL, 2 
0 8mmol) «riDx.fe 0 #b*lfc»e*«r 2 0»IB«»U ^^btltcM 



im<DTHF (17 5mL) SffiSr 1 5^ffl Wtfti 2 S^CC 1 5 B»fflft# 
Lfc 0 ^M®fDNH 4 Cl (1. 5y^F;V) C^AL, ^^/W-C2lHl 
J4fflLfc 0 ^it5tWai^2 5%NH 4 OAcjg®^, L 
, (MgS0 4 ) , SSSLT, »«*fi-»feia#*«rftfc 0 

THF/MeOH/* (3:1:1, 1 U y h/W) «*ttlC»3ft»U 2N Li 
OH (3 1 2 m L, 623mmol) Srin*., lfi^*Sr 7 0^2 «FPfl*D*Lfc 
. 2 5t>*"?ft£PLfc«, 2N HC 1 (3 3 3mL) < «9 ftl;iT p H £ 

"C2lHH4fcHU ^ Wf: W 5: 2 5 %N H 4 O A c if I, zK (30) , ^7 

-f^wx?aa*u (M g so 4 ) , «s§lt, «fi^Att*«r»yt. ? 

g) o 

[0 0 9 0] 

&pg3 : (±) -4- {2- [3, 4-fcT* (£7A^gp{ L±^) Z_E£^ 
] -2- [5- (2-tf^/W) gjjg/lj b'U^V 
&V&2frb<D (±) -4- {2- [3, 4-fc** (i^^^n^ 

- 2- [5- (2-^n^e) Ji^vW t°i;^> (4. 87g, 

1 Ommo 1) (Di?**^^ (6 OmL) »«Sr A r "CJttfiC ftKtr* ( MJ 
Z7a:=/l'/ft;x:7>f V) /n°7^A • n7/f K (3 5 lmg, 0. 5mmo 1 
) *3j:tf MJ^fvl' (4. 4mL, 15mmol) fc&U;fc 

v^u^-f K (2 0 0mg) *5Jtl* h y r/TTl" J**W-> ( 

2mL) SriPifco $ &|C 4 S$IS&»£-£fc^ jS^*«r»aiLT 2 5^ U 

2 5%NH 4 OAc««f»Srai*.fc 0 a^lfctBRa^-CSiattffll^ £t>1t 
fc#Wl«ry9>f>"C«5»U JK-tKL (MgS0 4 ) , fiffibfco 7?^/^ 
nvh^77^ (^>y ^y^W ; S»xf;P//s^fy7 0 : 3 0^^10 0% 
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^»*W«*fetttt»&LT#fc (3. 8 4g) o 
[0 0 9 1] 

&Eg4 : (±) -4- {2- [3, 4 -If* (i^T/l^gj Hfrj/) ^an/i/ 
] -2- [5- (2-3vi^/u) gy^i/] 

W$gZfrt><» (±) -4- {2- [3, 4-f* (^7>P*n^ 

-2- [5- ( 2 - fc^/U) t°y^/U] icfvW \?})*J> (3. 8g, 9 
. lmmo 1) ORSxf;l/ (5 0mL) M^-7 8ti:U -tixlc 1 5#Pfl 

*t?-*-i>U ^f/V^7>f K (3. 3mL, 45. 5mmol) fcJnifc 

tt*»fc LT»fc (2. 2 6 g) . 
[0 0 9 2] 

X H NMR (4 0 0MHz, Tirhy-d 6 ) : 3. 59 (d, 2 H) % 
4. 79 (t, 1H) % 6. 94 (t, 1 H) , 6. 95 (t, 1 H) , 7. 2 
1 (itu 2H) , 7. 29 (d, 1H) , 7. 39 (dd x 1 H) , 7. 47 ( 
dd, 1H) , 7. 84 (dd, 1H) , 8. 06 (dd, 1 H) „ 8. 37 ( 
m, 2H) , 8. 80 (d, 1 H) , 9. 92 (s, 1 H) 0 
[0 0 9 3] 

(±) -4- {2- [3, 4 -If* {PyfrXxi* b*is) 7x^] -2- 
[0 0 9 4] 

[ftn] 
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F 2 HC< 




NMe(OMe) 



[0 0 9 5] 

1 : (±) - 4 - { 2 - [3, 4-fc^ (v^7/^n^ h=fr-» 
] -2- [5- (2-;frA^ h=fr-» gy^/V] tfU^V 
*Ifflfl:iai82d»fe^ (±) -4- {2- [3, 4-fcT* 
7x^/1/] - 2- [5- (2-^n^e) fcfjj^/l/) ac^yl/] tra^y (16 
. 4 g, 3 4. 8mmo 1 ) CQDMF (3 3mL) SHfcfc, Si/<7^l)A ( I 
I) (4 6 9mg, 2. 1 mmo 1) „ dppf (2. 3 2 g, 4. 2mol) 
, h ]) ^;VT% V (9. 7mL, 69. 6mmol) fci^MeOH (3 3 m 
L) fc*©«relD;ifc. a-e-ftSrftaUTO^^U K^tCl O^ffllC^fco 

tu aw»*«ETKi»*Lfc. Tjmm-ki^ ooomL) tmm^^t<D 

U MtKL (MgSOj , g*@Lfc 0 jSSft^^y^^vh^^^- 
(i/y^y/V; T-fe h^/h^V2 : 3*>e>3 : 2) (CioT, «lH^K*Sr 

a#6»»fe#A«fttiT»fc (14. 7 g) 0 thttd p p f 

[0 0 9 6] 

&Eg2 : (±) -4- {2- [3, 4 - tf* (v^/l^-p^ hfrV) 
] -2- [5- (2-N-y h^r^-N-^f^/^r^^) 31 

^ h^rv^^T ^ V (7mU lOOmmol) <DTH F (500mL) *g 
-78ttU WClOMWTMeMgBr (3Mx-r;^3 3 
3mL) £*4>o< 9*P;tfc 0 7 8t"C3 OMJI^U aNfld'b 
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<D (±) -4- {2- [3, 4-tf* h^r>» 7i^] -2- 

[5- (2-%^* Y**s) tfJJ^/U] ^fvW flJ^y (15g) COTHF 
(3 0 0mL) »«S:*n 3 L-uS:ffl^-C5»m^rt-CiD*.fco »b*tfc«** 

£2. 5i»iB*»rtri*o< B^jas-ft-cotfcu ^«25%nh 4 oac 
(UyW cfiAL, B»^/u-e4iaaajufc. ^b****!* 

79>f yC«&J*U Jft*b (MgSOj % S8«Lfc 6 M^)77r>a 
^n-^hi/^^^— ^y/U ; ;i//^nn^3 : 9 7*^5 : 

9 5) ICiot, «Hfe«ftS:e*ft-»fe^A*t*S:»fc (14. 4 g) . 
[0 0 9 7] 

X H NMR (5 0 0MHz, Tirh^-d 6 ) : 3. 23 (brs, 3H 
) , 3. 5 6 (nu 2H) , 3. 6 9 ( S> 3 H) , 4. 6 9 (t, 1 H) , 6 
. 93 (t, 1H) , 6. 95 (t, 1H) , 7. 19 (m, 2H) , 7. 28 
(d, 1H) % 7. 37 (dd, 1H) , 7. 44 (d, 1 H) % 7. 53 (b 
r s, 1 H) , 7. 9 3 (dd, 1H) N 8. 3 6 (m, 2H) , 8. 5 7 (d 
, 1H) o 

[0 0 9 8] 

( (±) -e^Lfet^) fc5^i^r^r^v^7t;M 

( (±/±) -?^Lfcfc<0) o^rttd^&So A»SttflcSr»HIL"CV^»^ 
[0 0 9 9] 

(±) -4- {2- [3, (i^/l^P;* b*i/) V^-fr] -2- 

{5- [2- (1-fc Kn*$/-1-**7U) a:^] tfy^/W) zn^vW try 

[0 10 0] 

aBl : (±) -4- {2- [3, 4-^ (i?7/i>*t2* y^=./u 
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*Wtt2&P»ia>e><0 (±) -4- {2- [3, 4-tr* (i^7>^n;>< 
S/) 7i^V] - 2- [5- (2-#/W^ fc^i^] 3L*-/U} 

V (2. 1 7 g, 4. 82mmol) <£&{fc;^ U (4 OmL, 

9:1) g»:2 5t-C, MMPP (4. 7 7g, 9. 64mmol) ^Px., 

r/^v^lfi-ca&frU JftTkL (MgS0 4 ) , Sffibfc. 8S»077y^a 
^p^b^77-<- (i/y#$VK ^pn*;l/V^y-;l/9 : 1) CioT 
«HB{k^**afe?S«Wi:UT»fc (1. 7 4g) o 
[0 10 1] 

&P%2 : (±) ~4- {2- [3, (£7/l^Pj h^r-» 

] -2- {5- [2- (l-bKo^-l-^^) ^fvKl t'jJv^W ji^ 

SBfld^O (±) -4- {2- [3, 4-tT* h*>0 7^ 

-2- [5- (2-#A^ h^vO t°y^] :n?yl,} fcTJ^VN-:* 
K (2 5 3mg, 0. 54mmol) (Dmt^^^> (6mL) jg«Sr- 
7 8 t C£L, -^tUCMeMgCl (3M THF8»0. 54mL, 1. 62m 
mol) *M7Ltz. 0 2. 5«FH«> ii*P*OMeMgCl (3M THFg«0 
. 6mL) SriDx., iS£*£3. 5«rM«#Lfco 2 5 %NH 4 O A c «gW$£ 

*l (Mgsoj % «But. 

[0 10 2] 

X H NMR (5 0 0MHz, TirhV-d 6 ) : 1. 43 (s. 6 H) , 
3. 51 (m, 2 H) , 4. 58 (t N 1 H) , 4. 61 (brs, 1H) , 6 
. 93 (t> 1H) , 6. 96 (t> 1H) , 7. 20 (d, 2 H) % 7. 27 
(d, 1H) , 7. 35 (dd, 1H) , 7. 42 (s, 1 H) . 7. 58 (d 
, 1H) , 7. 82 (dd, 1H) , 7. 94 (d, 2 H) > 8. 49 (s, 1 
H) 0 
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[0 1 0 3 J 

4- {2- [3, (i?7J\'*tiJ h*is) y=.~)V\ -2- {5- [ 

2- (l-tKn^-l-^f/V) atf-ZU] ^jV) fy^N- 

[0 10 4] 

(±) -4- {2- [3, 4-tf* (^tP^^) 7s^] - 2 - 
{5- [2- (1 -t Kp^>-1 -*5vV) ^A-] t°y^} ^^/P} tfy 
yyN-*W K (^JKMi ; 1. 2 6g) (4mL 
> 1 : 1) mfc**yfr/<V? (chiralpack) AD^H P L C# 7 -MCttAL 
1t (3 0 0 nmCOUVftffiT*6 0mL/^^fy/x^/-/M : lT'Sffi 

mmm3) \*ftftmm&®2 4$m^h<>tz 0 mmm^mmv, 

X. «mt^ft«:afi?a«»tLT#fco ^Vf^-l (4 5 8mg) 
(1 7 3mg) T*frofc 0 

{0 10 5] 

(±) -4- {2- [3, 4-C* (^tP^h^» 7x^;v] -2- 
{5- [2- (l-xf;v-l-tKn^) :/u fcVl/] b°yv7U} ac^vi,} If 

[0 10 6] 

fgpgl : (±) -4- {2- [3, 4-E»* (VyfrXutY**/) 7 ^~>V 
] -2- {5- [2- ^obVP] t^y^/W 31 

tffflft:2apSl^5>o (±) -4- {2- [3, 4-f;* (i>:7Ao*-u;* 
^) 7x^] -2- [5- try^/u] fy^ 

y (3 2 9mg s 0. 7 3mmo 1) :fc<£tfL i C 1 (247mg) (D^— TJV 
(6mL) 4 3 ?I i ^t/H2 StI-C, EtMgCl (2Mx-f;u»iSl. 18mL 



) tin*., ft&*ifcB£*«r4 5#MtimmffiLs 2 5°c-?2. s^mmwLft 

Z-JyJWfo&L, (MgSOj , ^Lfc 0 m%to&mMik&Vob 

ft%~fZ>>rh>'t(DU&%)-?hotz (3. 3 : 1) o il^^Ht^f^V (4 
mL) l£^>U -78ttEtMgCl (2M^-7V^$:0. 4mL) tr^L 
SLfCo 2. 7 5fflt, 2 5%NH 4 OAci@Sf^^DX, «£*«rH«:ii*- 

/u*x?ttfflLfco *r«Ji«r^7-<vca}^u tot (M g so 4 ) , mmLtz 0 

«Hffc^*Sr*»ft^A«*i LT#fc (1 9 5mg) o 
[0 10 7] 

gpg2 : (±) -4- {2- [3, 4-tf.X (i^A^Pj HM>Q 7x^ 
] -2- {5- [2- (1 -jcfyl.- l -fc Kp^) :/nt:VKl fcT U vVW g 
3vW t:°y v^N-^lM K 

(±) -4- {2- [3, 4-fc** (^tn^F^» 7^^/^] - 2 - 

[5- (2-*^^h^i/) t°y^/w] tfy^vjcftirapsi^b 

(D (±) -4- {2- [3, 4-tf* (^tn^^» -2- 
{5- [2- (l-x^-l-tKn*V) T^ntf/v] tfU^/U} fc° 
(19 5mg) 77y^a^nv^7 7>f-W:S8x^/ 

^/-^ (4 : i) -csajim, jat«i«*UcB«o*MW;:fleo-c, 

«iflS#4fc*&ft»W»fcU-C#fc (6 8mg) o 
[0 10 8] 

X H NMR (4 0 0MHz. TirhV-d 6 ) : 0. 57 (t, 6 H) , 
1. 70 — 1. 85 (m, 4H) , 3. 50 (m, 2H) , 4. 55 (t, 1H 
), 4. 67 (s, 1H) , 6. 93 (t, 1H) , 6. 96 (t, 1 H) , 7 
. 15 (d, 2H) , 7. 27 (d, 1 H) N 7. 34 (d, 1 H) , 7. 41 
(s, 1H) , 7. 47 (d, 1H) , 7. 81 (d, 1 H) , 7. 93 (d, 
2H) , 8. 4 8 (s, 1H) o 
[0 10 9] 
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(±/±) -4- {2- [3, WyfrHrxi* Y*is) 7s^] - 

2- {5- [2- (1-t KP^-l->ry^v) \£V*JM ^ 

[0 110] 

a»l : (±) -4- {2- [3, 4-hT* M^) Z^EJt 

] -2- {5- [2- 3-*»/U) T^A] fc»USW JfvU} 

^Pflft2 (6 3 3mg, 1. 32mmol)cDTHF (1 5mL) 7 
8t:T, i-BuMgBr (2Mx-r/^S2mL) ^Dxfc 0 U&%0&~ 7 
8 < C-C2«PM> OtJ-Cl. 5»Bat#Ufc. 2 5%NH 4 OAcjB»iK*aD*, 
a^**|»a^-cttHJLfc, tfWBSr^^TttfcfrU J&*L (MgSO 

^AHV3 : 1) KJ;oT, *Wt^*«rjtfi^Att*fcLT»fc (2 0 
7mg) o 

[0 111] 

&Pg2 : (±) -4- {2- [3, 4-bT* (j^T/l^Pj h±M Z^E^L 

1 -2- {5- [2- (l-frh-3-^/W) 7^ A] fcry^/W \f 

(±) -4- {2- [3, 4-tr* {*Jyfr*xi* y*.~)V\ -2- 
[5- (2-*^*^ h**) trjJiJA'] 31^} try^vic^rapsid^ 

O (±) -4- {2- [3, 4 -tf* (v^Aofn^ h=^» -2- 
{5- [2- (1-* h-3-*?vV0 y^/W] tfSJSW ai^/u) tfJJ^ ( 

2 0 7rag) 75y^^Pvh^77>f-llSI:ft8xf/i//x^ / /- 

/u (4 : 1) -csfflutEtfK »iwiaiin:B««)fiiai:ftot, 

(18 9mg) , 

[0 112] 

&pg3 : (±/±) -4- {2- [3 t 4-fcf* (^7A^p;* 7^ 
^A] -2- {5- [2- a^AO b°y^ 
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aKr2j&>e><D (±) -4- {2- [3, (i?7;^o^ h*^) 7^ 

^/U] -2- {5- [2- r/^vV] tryy/U) 

} try S^N-***^ K (8 1. 4mg, 0. 1 7mmo 1) ©jafc^WV 
(2. 5mL) »-7 8t:T% MeMgCl (3M THFgSO. 2 8m 
L) SriD^fco a#«J*-7 8t"C3#IB«HWI, 2 5%NH 4 OAciStt 

gS0 4 ) , m^LtZo SS«I^O^t(D77y^^PVh^77^- (5/y 
Ra^f-/P/3i^/^9 : 1) iCioT, «Hfl:^*:j*fe#Att* 
i: LTWfc (6 7mg) 0 
[0 113] 

X H NMR (4 0 0MHz, Tth>-d 6 ) : 0. 50 (dd, 3H) 
, 0. 83 (d, 3H) % 1. 41 ( S> 6H) % 1. 53 (m, 1 H) % 1. 

6 6 (nu 1H) , 1. 7 5 (m, 1 H) , 3. 5 0 (nu 2 H) , 4 . 5 6 ( 
t, 1H), 6. 93 (t, 1H) N 6. 96 (t, 1 H) , 7. 17 (d, 2 
H) , 7. 28 (d, 1H) , 7. 35 (d, 1 H) > 7. 42 (s, 1 H) , 
7. 55 (m, 1H) % 7. 80 (m, 1 H) , 7. 92 (d, 2 H) , 8. 4 

7 (s, 1H) o 

[0 114] 
SHEW 6 

(±/±) -4- {2- [3, h*i/) 7x^] - 

2- {5 - [2- (1-fc Kn**/-i — fV^fyv) t° 

[0 115] 

sa6«5a«2^e>o (±) -4- {2- [3, 4-tr* (s^A^n* 

$/) 7x^] -2- {5- [2- (1—jr h-3-*7vV) p'fvl/] tfU^/U 
} :n?yl/} fc - y i^N-^iM K (88. 6m g, 0. 1 8mmo 1 ) <OTH 
F (2mL) gEjgtCO^C-C, TMS~CF 3 (0. OSmL, 0. 5 4 mm o 1 
) SrflD*:, WITBAF (1M THFg«18mL) *riO;ifc D S^»*2 5 
t^5B*W8l#U WHN HC1 (1. 5mL) SrJD*., 
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wtttnifeo *««&:/7>r v-cftfru JlfoKt (Na 2 so 4 ) , SMSLfc 

/^;-^9 5 : 5) iaot, «H{fc^*Sr«fe*Att»tLT»fc (5 2 
mg) o 

[0 116] 

X H NMR (4 00MHz, 7thy-d 6 ) : 0. 50 (d, 3 H) , 
0. 86 (d, 3H) > 1. 49 (m, 1 H) , 1. 95 (m, 1 H) , 2. 1 
4 (nu 1H) s 3. 55 (m, 2 H) , 4. 68 (t v 1 H) , 6. 12 (s 
, 1H) % 6. 94 (t, 1H) , 6. 96 (t N 1H) , 7. 19 (d, 2H 
) % 7. 29 (d N 1H) , 7. 37 (m, 1 H) , 7. 45 (m, 1 H) % 7 
. 59 (d, 1H) , 7. 96 (d, 2 H) , 8. 01 (dd, 1 H) , 8. 6 
2 (d d, 1 H) o 
[0 117] 

(±/±) -4- {2- [3, 4 — tf^ (i^7;^n^ 7i^] - 

2- {5 - [2 - (1-fc Kn^->-l-^^) ^y^vl/] trys^} :x^vw 

} ^y^yN-tw K 0 

[0 118] 

&F§1 : (±) -4- (2- [3, 4-tf* 7;n^/U 
] -2- {5- [2- jc^vU} 

tffflfl£2 (2 6 8mg, 0. 56mmol) COTHF (2. 5m L) mm^~ 
7SX:X\ n-BuLi (2. 4M^fyg«0. 2 4mL) SrJDifco ffl^ 
»Sr-7 8t;"e4 5^Pflftj$L*l«, i6#PCDn-BuLi (0. 2 4mL) £Jjfl 
K-Jto 3 0 2 5%NH 4 OAc««ttM, il^ft^&^^Tttffi 
L/c, *r«)i*^?>f>'-caj^U ffi^KL (MgS0 4 ) , S^LfCo 
77r^^^F^77^ (^y#$VK |»xf/UA*1|-y7 : 3) td 
iot, Sift*ftt*»fi3(f Ltftfc (13 5mg) o 
[0 119] 

&|%2 : (±) -4- {2- [3, 4 - fcf * (j^A^Pj Z^E^L 
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] -2- {5- [2- ^v^/u] fc°y^/W ^gvW tfU^VN- 

(±) -4- {2- [3, 4-^* (i^/l^n^ h^rvO - 2 - 

[5- (2-#/i^ h*>o fy^u] try ^Kft*.-c«mn*»b 

<0 (±) -4- {2- [3, 4 — tf^ (v?7;vtn^ - 2- 

{5- [2- trysJ/W ^^/u} ey^y (1 2 5m g 

WttfttLTftfc (1 0 5mg) . 
[0 12 0] 

&f%3 : (±/±) -4 - {2- [3, 4 -If* (£2^lEi! L±jd 7jl 

-2- (5- [2- ^VfylQ eyj£^ 

(±) -4- {2- [3, 4-tf* &7A'*xi* h*is) 7 -2- 
{5- [2- :/?Vkl fc 8 y^/W a^/l/) tfy^VN 

km ft 2a»e><0 (±) -4- {2- [3, 4-tr* (^/u 

tn/^V) 7x^/U] -2- {5 - [2 - (1—Jrh) ^V^Vl/) fcT!J$>/U 
I sf /W tl^yN-^f-f K (10 3mg) Srfflv\ 777^^-7^ 
^7 7^^|:^dd^A/x^;-;1. (9:1) tSffllfc^ H«*J 5 

a»3iiiSB««>#wic«or, Mfl:#«tr&6jSi«(tt2:Lr»fc (6 4m g ) 

D 

[0121] 

X H NMR (4 0 0MHz, 7i?h^-d 6 ) : 0. 78 (t N 3 H) % 
0. 8 0-0. 91 (m, 1H) , 1. 10-1. 34 (m s 3 H) , 1. 41 
(s, 6H) , 1. 66-1. 83 (m, 2 H) , 3. 50 (m, 2H) , 4. 
56 (t, 1H). 6. 93 (t, 1H), 6. 96 (t, 1 H) , 7. 18 ( 
d, 2H) , 7. 27 (d, 1H) , 7. 35 (d, 1 H) % 7. 41 (s, 1 
H) v 7. 53 (d, 1H) % 7. 81 (d, 1 H) N 7. 92 (d. 2 H) , 
8. 4 8 (s, 1H) o 
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[0 12 2] 

(±/±) -a- {2- [3, 4-t*;* Wyjvjrxi} y**s) 7=.~)v\ - 

2- {5- [2- (l-WBA^-l-tKn*S/) fc°yvvW 
[0 12 3] 

&Pgl : (±) -4- {2- [3, (v^/l^P^ h=fr>» ^ 

] -2- { 5 - [2- (1-frh) ->^P^frWlo*?vV] fc'y^/M JfvH 

i - B uMg B r WUtv^^ n^V/W^i/^^ n K$rffiV\ 7 
7r^^7h^77^«xf^/x^^ (9 5:5) Ti£ffi£ 
frofc^ 3«tfl|5ft|«llcC«o¥)RKcftoT. *Hfc^**fe#*#» 
i (4 5 2mg) 0 

[0 12 4] 

%F§2 : (±) -4- {2- [3, 4-fc** 

] - 2- {5- [2- (l-^to ->^p^->/^^] gysvu) ^/v) 

(±) -4- { 2 - [3, (^7/M-np« h*V) 7^^^] - 2 - 

[5- (2-#^#* t°y^/w] try ^wut^u^ 

CO (±) -4- {2- [3, 4-tf* (v J 7;^n> h*V) -2- 
{5- [2- (1-^rh) v'^DA^v^f/v] tfUvvW ^^/W tf!J$*V 
(2 8 8mg) SrfflV\ 77r>a^n7 h^7 7^^(cSexf;V/x^y 

-/w (4 : i) ^sautfitfk sKtflisMiicetto^iwctto-c. issft 

^»*eft««MfctLT#fc (7 9mg) c 
[0 12 5] 

: (±/±) -4- {2- [3, {*?7>V*u* V**/) 7*. 

-2- {5- [2- ( 1 - p^ix/v- 1 - fc Kp ^r-» b° 

(±) -4- {2- [3, 4-fcT* (v^yvtf-p^ h*^) 7*=^] -2- 
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{5 - [2- (i-<{r r/^/v] try^/W tfys^N 

-^*-r K^ft*.raPB2^6<o (±) -4- {2- [3, (s^^/u 

tn^h^) y^~sV] -2 - {5 - [2- (1— jrh) ft frjtf- 
/U] WitM ^/U} try^N-^**^K (7 9mg) tr«V\ 77r> 
a^nyh^77^^(^np^A/x^y-;U (9 : 1) "C^ffi LfcEJW 
> 3»kfl5ft|«3(c|ettO¥)RICttor. »Hft^«arfi6»*t*i:L-C»fc ( 
4 9mg) o 

[0 12 6] 

1 H NMR (5 0 0MHz, 7thy-d 6 ) : 0. 95-1. 30 (m 
, 6H) > 1. 39 (s, 3H) , 1. 55-1. 83 (nu 5H) % 3. 50 
(m, 2H) , 4. 5 6 (t, 1 H) , 6. 9 3 (t, 1 H) , 6. 9 5 (t, 
1H) , 7. 16 (d, 2H) % 7. 28 (d, 1 H) , 7. 35 (d, 1 H) 
, 7. 41 (s, 1H) , 7. 57 (d, 1H) , 7. 80 (m, 1 H) , 7. 
92 (d x 2H) , 8. 48 (s, 1H) 0 
[0 12 7] 

(±/±) -4- {2- [3, 4-t** {WfVirxi* h^V) yzr.rz.jU] - 
2- {5- [2- (1 -V^n^v/u- 1 -fc Kn^fi/) h!/7/PtPx^ 

] try^/uj ai^} try ^yN-t^f>f k« 

[0 12 8] 

(±) -4- {2- [3, 4-t^* (i;7^*D> h^*/) 7x^] -2- 
{5- [2- (l->rh-3-^f;U) ^/W] fc°y^} fy^^N 
-***>f KfcftfcT, »J8ffi2^^ (±) -4- {2- [3, 4-f 
* (i?7/U*n^ h^i/) 7*^/1/] -2- {5- [2- (1-^h) S/^n^ 

*i//M*-/i/] trys^/W x-^M try^N-***-f k (38m g ) 

, 77r>a^ hi/y 7>f^i:lf^fuyA^/- /P (95 : 5) 

T»fc (1 lmg) o 
[0 12 9] 
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X H NMR (4 0 0MHz, Tirh^-dg) : 1. 00-1. 1 5 (m 
% 3H) , 1. 20-1. 45 (m, 3 H) , 1. 57 (m, 2 H) > 1. 78 
(m, 1H) , 1. 9 6 (m, 1H) , 2. 2 0 (m, 1 H) , 3. 5 4 (m, 
2H) , 4. 65 (t, 1H) , 6. 94 (t, 1 H) , 6. 95 (t, 1 H) 
, 7. 18 (m, 2H) , 7. 29 (d, 1 H) , 7. 38 (d, 1 H) , 7. 
44 (s. 1H), 7. 63 (d, 1H), 7. 93 (d, 2 H) , 7. 99 ( 
m, 1H) > 8. 6 0 (nu 1H) , 
[0 13 0] 

mmm 1 o 

(±/±) -4- {2- [3, 4-f* (i/y^u* 7^=-/^] - 

2- {5- [2- (1 - 1 Kd^>- 1 -y*~M ^}V\ \f])i>M x-^JV 

} ey^N-t^ Ko 

[0 13 1] 

@F%1 : (±) -4- (2- [3, 4-t^* (^^/U^-n^ h^>» ^m^/U 
] -2- [5- (2-^<^^;v) b'Dvyi/l b°]jv^ 

tpfflfcl (5g\ 11. 9mmol) ©tft^fl/y (lOOmL) 0»tt«r 
- 7 8t;£ U ^ftMP hMg C 1 (2M THFg«8mL, 16mmol) 

o tii^^7>ry«L, jftTku (Mgsoj , WfgLfc 0 £§Sfe£i£ffc 
/^^y (loomD \zm>u mk-?ytfy (iv) (8 g ) ttm*., 
®* 2 AnmmwmLtzo W)v<Dm^y$> dv) (8 g ) m& 

^^/^i^V4 : 1) |cJ:oT, «H{b-&***fe*««tLT»fc (2 
. 2g) Q 

[0 13 2] 

&j%2 : (±/±) -4- {2- [3, 4 -if* (v^Aoj-p^ hfrV) 
-2- {5- [2- (l-bKn^'>-l-7x^) 
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SRSia>e>0> (±) -4- [2- [3, (S^/lofrn* H^rv-) 7* 

-yv] -2- [5- fy^/v] a^/u) fy^y (220m 

g, 0. 4 7mmo 1) ^Wfl/y (5mL) JWKfc- 7 8^"^ MeMg 
CI (3M THF^SO. 3mL) «rJP*.fc 0 fi^**- 7 8 ICT? 2 B*WMit#i 

u fiftiNH 4 c i srjpi, a^ftSr^-^-cttmLfco ^mm^y^yv 

tt#U W*L (MgS0 4 ) , jg*®Lfc 0 88»077y^a^7h^77 

^n^v^y-/v9 5 : 5) tioraift^s 

iBtffcftfc LTWfc (1 5 Omg) o 
[0 13 3] 

&Fg3 : (±/±) -4- {2- [3, 4-fc** {i?yjV*xi* h^vp 7x 
-2- {5- [2- (1-1:Kp^-1-7x^) ji^vW] 

a»2^e><7) (±/±) -4- {2- [3, 4-f* (t^/l^n* 
7s=;u] -2- {5- [2- (l-fcKn^i/-l-7x^) ^^/U] t°U 
v?/U} xf;M try >>> (1 5 Omg, 0. 3mmo 1 ) &£Xf8 0%mCPB 
A (7 5mg) (DtxmfrjVJ* (6mL) 2 0tT»5#R|«#U 

ftin ot:r*2i$Pfl*#Lfco H*^*»{t;*/v^9AS:iD*., ism 

y/P ; * pn^A/^ 9 8 : 2*^9 5 : 5) fc<fcoT\ WMlt^®) 

«refifi«ftiLTftfc (5 Omg) 0 
[0 13 4] 

X H NMR (5 0 0MHz, T-lrh^-d 6 ) : 1. 87 (s. 3 H) . 
3. 5 0 (m, 2H) , 4. 5 9 (t, 1 H) , 5. 3 5 (b r s, 1 H) , 6 
. 9 0 (t, 1H) , 6. 9 2 (t, 1H) , 7. 13-7. 16 (m, 3 H) 
, 7. 23-7. 26 (m, 3 H) , 7. 33 (d, 1H) , 7. 39 (s, 1 
H) , 7. 5 0-7. 5 4 (m, 3 H) , 7. 78 (m, 1 H) , 7. 92 (m 
* 2H) , 8. 4 8 On, 1H) « 
[0 13 5] 

mmm 11-13 



4- { 2 - [3, (i?7/l>*u* h*^) V -2- {5- [ 

2- (l-k Kn^>-l-7x^) a:^] fc'U^/H a^/l-) tfy^N 

[0 13 6] 

&pgl : (±) -4- {2- [3, (j£2^H2! b±^ 7*=A" 

3 -2- [5- (2-^Q"/^) ^g^yN-m>f K 

H1IS011 OS»ld>fe<0 (±) ~4- {2- [3, 4 -If* (^7/^0^ h 

-2 - [5- (2-^y^/» tfy^v] ai^/W 

(6. lg, 12. 3mmol) Wlft^f ^/^^/-/Ml 3 2raL, 1 
0:1) Affile 2 5t:^ MMPP (6. 1 g, 12. 3mmol) SrSPx.fc 0 
3. 5B*Mjffl*Lfc«, il*Ptf>MMPP (lg) SrJpifc Q 1. Sttlfflfc, 8^ 
WfiftNaHCOg (5 0 0mL) ICftAU »-fr«Sr*tft^f- 1^^3 016 
WLfc 0 ^fc*fc#«JBS:*-C«flsMH^ fl£*L (MgSOj , $SfliLfc 0 a® 

5 : 5**6 9 : 1) lUot, «JBflS<g*fc t LT#fc (5. 3g) 

o 

[0 13 7] 

&f%2 : 4- {2- [3, 4-hT* (i^7/^P^ h^rvQ -2- 

[5- (2-^-/^) b°y^] try ^yN-w>f ko^v 

aBl*»e>^ (±) -4- {2- [3, 4-tf* (^/l^D* h*f) 

-2- [5- try-^/w] ^?vv} t°!J^yN-m 

K (6. 3g) Sr^y^D/NV-^/^f-Vtd^bfc (1:1, 10 0m 
g/mL) o ^7/WN'y^ AD^HPLC*7^ (5X50cm) (310n 
mWVMlWe)7 0mL/»'C^tyAyyn/V^3 : 1 \ZX& 



1- ytt^-i (3 g ) »ixf^>^*^—2 (3g) o 

[0 13 8] 

&P&3 : 4- {2- [3, 4-tf* (v^^/^p^ h^V) 37 a ^/w] -2- 
(5 - [2- (l-bKP^"l-7x^/V) fc'UvvW gigvM t:* 

RHf2*»fc03i^^d-^— 1 (3. 0 g> 5. 9mmol) ©ift^fl/y 
(140mL) SSl:-7 8t"^ MeMgBr (3Mx^r;^«7. 9mL 
) &1. 7 S$fm*ttXZm\Cft»XlBX.tL 9 2 5 %N H 4 O A c (5 0 

OmL) SrJwi, B&tttrttfcji ^^^C»ffl Lfc 0 7?<{><Dm 
Tife#U JfckL (MgSOj , S^tfCo »S»077y^^ovh^7 
(v^tf^K mk^f^/** ;-/V9 5 : 5*>e>8 5:15) \C£ 

<?xmMit&®&&&mvtvohLx'&tz (2. 1 2 g > . 

[0 13 9] 

&E%4 : 4- { 2 - [3, 4-fc»* (v^A^P 7* 7 - 2 - 

(5- [2- Kp^-1-7x^;V) fcgvl/j fc'UvVH JifvM 

®PS3 3ft>60 4- {2- [3, 4-fc** (i/^/^n^ h^V) ^—/l/) - 

2- {5- [2- (l-tFD^-l-7x=;V) ai^vKl WitM x-ffr 

(1:2, 1 OOmg/mL) 0 ^ AD#SlH P L C%y A 

(5X50cm) (300 n m"CU Vtfcffl Lfti&S?> 7 OmL/K^fVA 

»Hft-&«*reft»«Mfctbr#fc. ^777^-1 (l. i4g) *5<tV 

(i. 2 i g) o 

[0 14 0] 

^7^71/t^ 1 : X H NMR (5 0 0MHz, 7thy-d 6 ) : 1 
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. 87 ( S> 3H), 3. 44-3. 54 (m, 2 H) , 4. 55 (t, 1H) 
% 5. 41 (brs, 1H) , 6. 91 (t, 1 H) , 6. 94 (t, 1H) , 
7. 13-7. 18 (m, 3H) , 7. 2 2-7. 26 (m N 3H) , 7. 33 
(d, 1H) > 7. 41 (s, 1H) % 7. 50 (<U 2 H) , 7. 55 ( d , 
1H) , 7. 79 (dd, 1H) , 7. 92 (d, 2 H) , 8. 49 (s, 1H 

) o 

[0141] 

: 1 H NMR (5 0 0MHz, Ti? h^-d 6 ) : 1 
. 87 (s, 3H) % 3. 4 2-3. 5 4 (nu 2H) , 4. 56 (t, 1 H) 
x 5. 45 (brs, 1 H) , 6. 91 (t, 1 H) , 6. 94 (t, 1H) , 
7. 13-7. 19 (m, 3H) N 7. 22-7. 26 (m, 3 H) , 7. 32 
(d, 1H) % 7. 41 (s, 1H) , 7. 50 (d, 2H) , 7. 56 (d, 
1H) % 7. 79 (dd, 1H) , 7. 92 (d, 2 H) , 8. 49 (s, 1H 

) o 

[0 14 2] 

SB 5 : 4- {2- [3, 4-tf* (i^/K^P^ h^rvQ -2- 
{5- [2- (l-bKP^-l-7x^) try^/W ^fvW fc° 

SBf2^e>(b3:^>f-^— 2 (2 0 7mg, 0. 4 mm o 1 ) tfXfifl^^-U 
y (1 OraL) 8t-e, MeMgB r (3Mx-r^M2mL) 

2«PMWtr*P^fc. 2 5%NH 4 OAcigfjffi^Px> JB^WSNftflS* f- 
tftttltt W«fcJI£zk, ^7>fV<Z)0t?iJls^U (MgSOj , SS§ 

^95 : 5d»fc9 2. 5:7. 5) \C £^X^mik&%}*VT X^r 
-3&£Xfi4 <DM&V0bLX<D&&mftV0t LT^fc (14 5m 

g) o 

[0 14 3] 

X H NMR (5 0 0MHz, Tir|>y-d 6 ) : 1. 87 (s, 3 H) , 
3. 45-3. 56 (nu 2 H) , 4. 55 (t, 1 H) , 5. 34 (brs, 
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1H) , 6. 91 (t, 1H) , 6. 93 (t, 1 H) , 7. 13-7. 17 ( 
m, 3H) , 7. 23 — 7. 26 (m, 3 H) , 7. 33 ( d > 1 H) > 7. 4 

1 (s, 1H) , 7. 49-7. 51 (m, 2 H) , 7. 55 (d. 1 H) , 7 
. 79 (dd, 1H) , 7. 92 (cU 2H) , 8. 50 (s, 1 H) . 
[0 14 4] 

mmm 1 1 a 

4- {2 - [3, 4-tf* (i?y/U*u* h*$/) y^/V] -2- {5- [ 
2- (1 -fc Ko*5/- 1 -7*^) ^fvU] fc'livW} ^/U} t°y^VN 

[0 14 5] 

SBl : 4- {2- [3, 4-tf* (^7;^tP^ h=fr-» - 2 - 

[5- (2-^7/^V h=^» gyj£Aj JigvW l^y^xtv^- 
4>Pflf*: 2 ©pgl (±) -4- {2- [3, 4-** (v^Aorn* 

-2- [5- (2-#/M?> h^i/) \zw>v\ try 

> (12g) Sr^^y-^/^^y (1 : 1, 3 6mL) iCjgj^Lfco 
^7^AD^6HPLC^/7A (5X50cm) ( 2 9 0 n m^U V&tti L/^^ 
fjeSmL/^HyA^y-^a : 2(CT^W) l£6[H]^Irfo£&A 

tp*ffl«S:ilfBur, «ifl2#lfc*r»fiifAtt«f4:tr#fc (4. 86g) 0 
[0 14 6] 

&Pg2 :3fc»gtt4- {2- [3, (£2^EiL±±2) 
] -2- [5- ( 2 — N — ^ Y**/-K-*<f-/V$y\sJ*T^*JA') tfy^] ^ 

yir ^#C0 4 - {2- [3, 4-t** (S^/l^P ^ h :7:nrvl/| -2 

- [5- l2-*/U«* h*f) tfU^U] 31^/1/} fcT!Jt;vfctt;iT±te©& 
■fl^fcOa^^d-^-^fflV^K^ tfB#2a«2^IB«<0*)l|ii^oT 
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[0 14 7] 

a»3:3te5a5tt4- {2- [3, (v^/^a^h*^) 7x^;V 

] -2- [5- :e?vu} fcTU^V 

aHf2**6«>r5 K ( 7 g > 14. 6 mm o 1 ) (£>TH F (1 0 OmL) JgfflE 

«TLfc 0 iB^ft*-7 8t:t?l 5#BSL -4 0tr2 0m 0^3 0#BB 
SSM$L/Sio iB£»*2 5%NH 4 0Ac««» (5 0 OmL) iC&ALfc 0 
**:BK3:^-C3ElttfflU *«SS:*T?iSfe»U"JK*U (MgSOj , « 

*f*V4 : 1) (aot, «IHft^*S:afe»tt*tU"C»fc (7. 2g) . 
[0 14 8] 

&Fg4 : ft^fctt 4 - (2- [3, 4-fcT* (£2^1±E2LL±jd Z*£^ 
] -2- [5- b°y^] ai^vW b a y i^yN-m^ K 

(±) -4- {2- [3, 4-t** (v^A^n^ h^y) y^^/U] -2- 
[5- (2--<y/>f;v) fcrjj^/u] \*9*Jls\CftiLXftm&&A- { 

2- [3, 4-tT^ {*J7A>1rxi* h*f) 7x^v] -2- [5- 

try s^a^] *9*jy*m^itskfa mmm i 1 ara 1 icssfto 

[0 14 9] 

ai@5 : 4- {2- [3, 4-b"* (££A^Ei! b±>j Zj^E^J ~ 2 ~ 
{5- [2- (l-bFP^>-l-7x^) Ji^/v] b'UvvW b° 

»»4*»6©3fe*fiStt4- {2- [3, 4-** (S^A^n* 7^ 

~a] -2- [5- (2— <yy^;u) t'y^v] t°y^yN-w 
^ K«rfflv^rS»«i ia»3*3j:tf4fciB«©#)ii!:«or, 

[0 15 0] 

(±/±) -4- {2- [3, 4-1** (^tP^ 7x^] - 



2- {5 - [2- (1-fc Kn^->- 1 -7x^) h y r^l/jj-naifvl'] try 
[0151] 

&Egl : (±/±) -4- {2- [3, 4-bf;* ^ 7x 

- 2- {5- [2- (1-t Kp^>-1-7x^/1/) jvjj^A^P^ 

(±) -4- {2- [3, 4-fc** (v^7/^n^ h^i/) ^rc-AO - 2 - 
{5- [2- (1 -4r h-3-^^V) :/?vl/] f y vVw) m^vW tfys^N 
-***-f KfcftfcTSSlSffill oafifl^e>^ (±) -4- {2- [3, 4-tf 
7s (i/yjvirvt 7x=^] -2- [5- (2 -^^vV AO fy^/w 

] xf;P) (3 5 0mg) h^77>f^: 

^Hfy/BB^A' (1:1) "OSffiLfcEWk lfe*«6[C|Ett<D¥Jl«fco 
T, ««fc^«Sr}fttt*tUT»fc (2 5 0mg) e 
[0 15 2] 

&Fg2 : (±/±) -4- (2- [3, 4-tf^ {J^yj^AEA Hrvj 7g 
gTWj -2- {5- [2- (1 -fc Kp^-1 -^^A-) h!J7^tPxf 

fyvvW ^a-} e°y ^^n-^-w k 

(±/±) -4- {2- [3, 4-fc** (v^A^n^ - 
2- {5- [2- (l-tFD^-l-7x^/H t°y>vV} :x^/W 

} fyt^Kft^T (±/±) -4- {2- [3, 4 -If* (S^A^n;* 

7x^/1/] - 2- {5- [2- (l-kKn^v'-l-7x^) h y ^/W 
tpxf/i/] fysM'} tfys^Srffliv 77y^^ovF^77>{ 

e*tf>¥JBfc«o-C\ «Hft^**afe?att*fcLT»fc (18 0mg) 0 
[0 15 3] 

*H NMR (5 0 0MHz, Ti?N>--d 6 ) : 3. 53 (m, 2 H) , 
4. 66 (t, 1H) , 6. 87 (s, 1 H) , 6. 92 (t, 1 H) , 6. 9 
4 (t, 1H) , 7. 17 (d N 2H) . 7. 27 (d, 1 H) % 7. 3 4-7 
. 3 9 (m, 4H) , 7. 4 3 (s, 1 H) , 7. 6 1-7. 6 5 (m, 3 H) 
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, 7. 9 1-7. 97 (m, 3 H) x 8. 64 (m, 1H) . 
[0 15 4] 

mmm 1 5 

(±/±) -4- {2- [3, (^*o^h*S/) 7xn;U] - 

2- {5- [2- (l-tKn^>-l-7x^) ^ntT/W] fc^vvW a:^ 

[0 15 5] 

(±) -4- {2- [3, 4-tT* (S^/l'tf-n* 73i~A'] -2- 

[5- (2-^^^^) iry^v] try^icftitTjatwi i®pg 

lfrb<D (±) -4- {2- [3, 4-fcr* (^7yl/to^ h^v") 7:n:=./l/| 

-2- [5- (2-^^^-fyw) tfy^] aTyW) tfyyyN-tWKft 

, MeMgCll:ftitEtMgBr«rfflV\ 77r>a^7^77-f-«f 
KWKa^/a^y-A, (4 : 1) tWWtfcCW, 0gk|«f2(CfB« 
(D^jglC^oT, «H^*Srefe?att*iLT»fc (l l Omg) . 
[0 15 6] 

a H NMR (5 0 0MHz, 7thy-d 6 ) : 0. 77 (t, 3 H) , 
2. 31 (q, 2H) , 3. 47 (m, 2 H) , 4. 54 (t, 1 H) % 5. 3 
9 (1H) , 6. 9 1 (t, 1H) , 6. 9 3 (t, 1 H) , 7. 16 (m, 3 
H) , 7. 25 (m, 3H) . 7. 32 (dd, 1 H) , 7. 40 (d, 1 H) 
, 7. 55 (m, 3H) , 7. 79 (m, 1 H) , 7. 90 (d, 2H) , 8. 
4 9 (d d, 1 H) o 
[0 15 7] 

mmm 1 e 

(±/±) -4- {2- [3, 4-fcT* (y7/U*O^F^) - 
2- {5- [2- (1-t Kn^>-l-73i^-2-^f;u) ;/n fc° 

[0 15 8] 

(±) -4- {2- [3, 4-tT^ (i?7Wny h*?/) 7x^] -2- 
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lfrb<D (±) -4- {2- [3, (^7/U*p^ 7j^] 

-2 - [5- ify^u] mfvW t:°y ^>^N-***>r K£ 

, MeMgCl(:fttti-PrMgBr?:iK 777^^n"7h^77^ 

; -a- (4 : i) -esaiLfca^ n&m ospg2ic 

B*©*Hfc*o-C, *«fb#*S:efel&*«tL-C»fc (180mg) 0 
[0 15 9] 

X H NMR (5 0 0MH Z> T^h^-d 6 ) : 0. 67 (d, 3H) , 
0. 81 (d, 3H) , 2. 98 ( m> 1H) , 3. 41-3. 52 (m, 2H 
), 4. 53 (t, 1H) , 5. 61 (1H) , 6. 75-7. 07 (m, 2H 
) , 7. 13 (nu 3H) , 7. 22-7. 27 (m, 3 H) , 7. 30 (dd 
, 1H) , 7. 39 (s, 1H), 7. 67 (m, 3H) , 7. 77-7. 83 
(nu 1H) , 7. 88-7. 91 (m, 2 H) , 8. 4 5-8. 4 9 (m, 1 
H) 0 

[0 16 0] 

mmm 1 1 

(±) -4- {2- [3, 4-fcf* (^7/I/tn> h*>» 7x^] -2- 
[5- (2-^37^/1^/1^-/1/) t°y^/U] tfJJi^N-;*-** 

[0 16 1] 

Jgpgl : (±/±) -4- {2- [3, 4-tf* (v?7;utn^ hfrj/) ^ ^ 
~/lj -2 - [5- (2-^y^^/^/Wtf/-^) gjHMj JjvW Wis 

■X 

oaRf l^fcO (±) -4- {2- [3, 4-e* (^7/^a^ h 

^^^/p] -2- [5- tfy^/v] ^fvW t°y^y 

(4 3 Omg) co^fty^l/V (1 5mL) »jK*-7 8t:<t U ^rtUCPhM 
gCl (2M THFWO. 7mL) Sr«TLfc e 8t"C3l*B 

7>f>^u ktkl (M g so 4 ) , mmi>tz 0 x^f^b^b^x 
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7mg) o 

[0 16 2] 

&pg2 : (±) -4- (2- [3, (^7/I^-p h frvp 7x^ 

1 -2- [5- (2-i/y^~JVj];V\f;-;V) b'UvvKl xf/v) b'U^VN 

»»1j&»?>(0 (±) -4- {2- [3, 4-f* (^*n^ 7x 
-A^ -2 - [5- (2-^7x-;^;l/tV^) tfysM'] ^>V) tfUi^ 
> (6 7mg) &J;U*MMPP (5 8mg) (Alfrffcj* ^W/^ 9 J—)V (3m 
L, 9 : 1) *&&ftS:2 SV^4mmmWLtz 0 S^®FPNaHC0 3 i: 
x-f/uioB-C»SU tli^$t> ^7>f^mU JKtKL (MgS 
0 4 ) , ?g*§Lfc 0 »£7)77r>^n7h^7^ (^y^A-j^n 
n^/^/-^95 : 5) Idiot, &S*t^£ffl:t#fe£ LT»fc (2 
5m g) 0 

[0 16 3] 

X H NMR (5 0 0MHz, 7irh>-d 6 ) : 3. 51 (nu 2 H) , 
4. 60 (t, 1H) , 6. 02 (s, 1H) , 6. 92 (t, 1 H) , 6. 9 
4 (t, 1H) H 7. 17 (d, 2H) % 7. 2 2-7. 29 (m, 1 2 H) , 
7. 35 (m, 1H) , 7. 42 (s, 1 H) , 7. 81 (m, 1 H) , 7. 9 

2 k 2H) , 8. 55 (s, 1H) 0 

[0 16 4] 

mmm 1 8 

(±/±) -4- {2- [3, 4-ir* {VyfrHrxity**/) y^~)V[ - 

2- {5 - [2- (1-fc Kn*$/-1- (3 -^yU^o 7x^) ) ^A-] 
[0 16 5] 

&Fgl : (±) -4- {2- [3, 4 -If* (^tP^F^) 
] -2- [5- (2- (3-7/^P^y-//f/V) ) gD^] 3i?vW b»y^ 
>^ 

PhMgC 1 Cft^Tm-7/^n7x-;W^^')Ayp-7/f K&J&V\ 



77y^^PV h^7 7^ft:S8x^/^f>' (1 : l) ^fflUfc 

(2 3 Omg) o 
[0 16 6] 

SBf2 : (±) -4- {2- [3, 4 -If* (S^A^p hfrvQ 7x^;U 
] -2- [5- (2- (3-7/Vtn^y^;V) ) tfy^/l/) JifvW tfys* 

fi»l^e>© (±) -4- {2- [3, 4 -If* (i?y/ls*U* 7* 
-2- [5- (2- (3-7^n^^^/U) ) try^/U] ai^vH tf 
9 v^V (2 3 Omg) *5j;tf8 0%mCPBA (1 1 6mg) 0^nn/|>M ( 
5mL) "fB^tttOt-CattlBaBPLfc. Hffak»{t#/l'^!?A (120mg 
) 15 5MI* ja^*Sr«i8U^ »&£»I8U MM*©??**'** 

nv^77>f- (^9*y^;S^^/^^y-/P9 : 1) (C^oT, « 
Hft^*«r&fefa«»i:Lr»fc (1 8 lmg) 0 
[0 16 7] 

&Pg3 : (±/±) -4- {2- [3, 4 -If* (v?7^P^ L±>j 
-A] -2 - {5- [2- (1-bKP^-l - (3-7;^P7a^l/) ) 
J.?yU] tfyi^/U} J.fyl/} tf y v^N-^l^ K 

8kHf2 3&*feO (±) -4- {2- [3, 4-tf* (^7/^P> h*>» 

-2- [5- (2- O-^W^n^^/^yl/) ) lfy^/U] aifyl/J t° 
Ui^yN-m-f K (1 8 Omg) (Dm^f^y (1 5mL) jffifcfcOfc-C 
, MeMgl (3Mx-f/VS«0. 3mL) SrJ0ifc o fi^ft* OtTC 1 B*ffl 
St#U l&fnNH 4 C 1 fciq*., jl^^-x^-CttttiLfCo ^mMZzfyJ 
Vt?ftj^U I^tRL (MgS0 4 ) , jg*gtfc 0 ffl^77y^^Pvh^ 
77^^- (*>y*^;Blfc3L^/^*y-/P9 : 1) l££oT. 
*refifitt*tU»ft (10 Omg) o 
[0 16 8] 

X H NMR (4 0 0MHz, Tirhy-d e ) : 1. 87 (s, 3 H) , 
3. 48 (m, 2H) % 4. 56 (t, 1 H) , 5. 48 (s, 1 H) , 6. 9 
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1 (t, 1H) % 6. 93 (t, 1H) , 7. 17 (m, 2 H) % 7. 23-7 
. 35 (nu 6H) , 7. 42 (s, 1 H) „ 7. 60 (cL 1H) , 7. 81 
(m, 1H) , 7. 92 (d, 2H) , 8. 52 (s x 1 H) . 
[0 16 9] 

mmm 1 9 

(±/±) -4- {2- [3, 4-fc** (^7/W*n^ 7ai~/U] - 

2- {5- [2- (1-t (4-7;^D7x^) ) 

[0 17 0] 

ft^**efel6*»4:U-C»fc (3 0 0mg) 0 
[0 17 1] 

X H NMR (5 0 0MHz, Tirh^-d 6 ) : 1. 86 (s, 3 H) , 
3. 44-3. 54 (m, 2H) , 4. 56 (t, 1 H) N 5. 46 ( 1 H) % 
6. 77-7. 10 (m, 4 H) , 7. 17 (m, 2 H) , 7. 25 (rru 1H 
) % 7. 33 (iru 1H) , 7. 41 (brs, 1 H) , 7. 50-7. 55 ( 
m, 2H) , 7. 56 (d, 1 H) N 7. 80 (m, 1 H) , 7. 91 (m, 2 
H) , 8. 4 9 (t, 1H) 0 
[0 17 2] 

glfe^J 2 0 

(±/±) -4- {2- [3, 4-fc** (^7;VtP^ 7x^] - 

2- {5- [2- (1-t (4-^dp7x^1/) ) ac^] fcT 

[0 17 3] 

n-e>f KSrfflV\ MeMg C 1 KftiTMeMg I frffl^fcfiWK 1 0 fc 

Bt©#IBl:8oT, «H«-&*Sra6?att*tb-C»fc (I0 7mg) . 
[0 17 4] 
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X H NMR (5 0 0MHz, T±YV-d 6 ) : 1. 86 (s, 3 H) , 

3. 49 (m, 2H) , 4. 56 (t s 1 H) , 5. 43 (s, 1 H) , 6. 9 

1 (U 1H) , 6. 9 4 (t, 1H) , 7. 17 (m, 2 H) , 7. 2 4-7 

. 28 (rru 3 H) , 7. 32 (nu 1 H) , 7. 40 (s, 1 H) , 7. 52 
(nu 2H) , 7. 5 7 (d, 1 H) % 7. 8 0 (m, 1 H) % 7. 9 2 (m, 
2H) , 8. 5 0 ( s, 1 H) o 
[0 17 5] 

mmm 21-24 

4- {2 - [3, 4-tf* h*vO 7:x:~/!/| -2- {5- [ 

2- (l-tKn*i/-l- (4-^dd7x^) ) fU^/W xf 

[0 17 6] 

%1%1 : (±) -4- {2- [3, 4- If* (^7^p^h^V) 7xx;P 
] -2- [5- (2- ) h°])i>y 

y3L^;V-*>f*i/tyJ±t7 uyj KCfti t p - ^ n n 7 x x/W ^ v/ A/ 
n-e-f KftflvrfcfiWk **m 0«»llcB«©*lifctto-C, «Hft«*Sr 
$TO£#A#^<!; LT»fc (1. 14g) o 
[0 17 7] 

&Pg2 : (±) -4- {2- [3, 4-fc** (i^^/W^n^ 
] -2- [5- (2- ) ^gvW b°yj>V 

(±) -4- {2- [3, 4~lf^ (v^^^n^ h^riy) - 2 - 

[5- (2--<y^^) tryi^] ^fvW t'y^vtcftx.r^i^^co ( 

±) -4- {2- [3, 4-fc** (Z?y/U*u/ h^r^y) :7^~/l/| -2- [5 
- (2- ) t'U^] WW (1. 0 5 g 

) (8 
5:15) tffl^TSffl&fTofcKfls ia»lJCE*tO^IWCfto"C 
> «Bfc^&&6H#iLT#fc (94 9mg) 0 
[0 17 8] 
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a»3 : 4- {2- [3, (i?7/\s*u* V *.~>V\ -2- 

[5- (2- (4-^pp^;H ) gjHMj ^^/W} b^^yN-t^r 

afif2^5><7) (±) -4- {2- [3, 4-f* h*-» 7^ 

-2~ [5- (2- (4-^nn-<>^^) ) fcf^^/i/] :n^vU} fc> U 
v^yN-^f-f K (6 2 0mg) W V ^n/NV-^/^^yiiiS^Lfc ( 
1:1, lOOmDo ^7/^y^ADMHPLC^/7A (5 X 5 0 cm) 
(3 0 7 nm"CUVttfctiL*J&se>7 5mL/^^f y/^y/ 0/ V-/V4 
: ltCTigfcH) lC5inL-foS:aA^5ri:-C^^^-S:^[SUfco ^ 

9 (^^f-^-l) , i<»HJLfcxtm^-ttfi»«flB^ft6 ld"C 

TtffCo ai^V^-^-l (2 7 1mg) jSit^tyf *t-2 (2 4 7mg 

) o 

[0 17 9] 

&Pg4 : 4- {2~ [3, 4-tf* (j^T^jhnj 1**^) Z^E^j ~ 2 ~ 

[5- (2- (4-^pd^A;I/) ) b'UvvU] acfyl/} b°y^yN-t^r 

aRtS^fetOai^y^^— 1 (2 4 8mg N 0. 4 5mmol) <omt* * 
UV(lOmL) S«|:-7 8t^ MeMgCl (3Mx-r;^ffi7. 9m 
L) S:2|Hl(^lt-Cl^rad^triDifco 2 5%NH 4 OAc« (5 00m 

#U Ift*b (MgSOj , S^LfCo 89^77r^^-7h^77>f 
- (S/y#$VK |»xfV^^^8 5 : 15) Ic «fc o T«»ffc£* £ 6 
fei&ttWiLTftfc (2 1 4mg) 0 
[0 18 0] 

&Br5 : 4- {2- [3, (^7^P^ h^rV) 7x=;>] -2- 

[5- (2- ) t°y^] ry^N-*-* 

1M KQ^7^7l/t-y- ls*^-2<Dftffi. 
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SRt4j&>6<04- {2- [3, 4-tf* y^n/W] - 

2- [5- (2- ) tfJJ^/W] :x^vlx} b^^VN- 

Y<D*yT*"r\sir^-m&m (18 0mg) £^/-/u/tK (3:2 
, 4. 5mL) K^Lfco J**y9 (Novapack) C-18^HPLC*7 
Ms (2 8 7 nm^UVfttijU^5P ) 4 0mL/K^^/-V2 OmM NH 
4 OAci« (pH5. 4) 3 : 2 ICT^W) [CI. SmLfo^ftAn: 

-1 (6 4mg) *3j;^r7f^-2 (7 3mg) 0 
10 18 1] 

^TU^-l^H NMR (50 0MHz, 7t hV-d 6 ) : 1 
. 86 (s, 3H), 3. 48 (m. 2 H) , 4. 57 (t, 1H) , 5. 39 
(s, 1H) , 6. 91 (t, 1H) , 6. 93 (t, 1 H) , 7. 18 (d, 
2H) , 7. 27 (m, 3 H) , 7. 32 (d, 1 H) , 7. 40 (s, 1 H) 
, 7. 51 (d, 2H) , 7. 57 (d, 1 H) , 7. 80 (dd, 1 H) , 7 
. 9 1 (d, 2H) , 8. 49 ( s> 1H) a 
[0 18 2] 

^7^-2:^ NMR (5 0 0MHz, 7t hy-d 6 ) : 1 
. 86 (s, 3H) , 3. 52 (m, 2H) , 4. 58 (t, 1 H) , 5. 48 
(s, 1H) , 6. 91 (t, 1H) , 6. 94 (t, 1H) , 7. 20-7. 
28 (m, 5H) % 7. 32 (d N 1 H) % 7. 40 (s x 1 H) , 7. 51 ( 
d, 2H) , 7. 58 (d, 1H) , 7. 81 (dd, 1 H) , 8. 01 (d, 
2H) , 8. 50 (s, 1H) 0 
[0 18 3] 

: 4- (2- [3, 4-fcT* (V7^d> ~2- 
[5- (2- (4-^np^y^) ) gp^/l/) aifyy} y >^N 



\Z.\X?LXWim3frh<n^i-^3-*~?-2 (2 1 8mg) 

5 2mg) o 

[0 18 4] 

&Fg7 : 4- {2- [3, (^A^Pjt Hej/) T^gTlj -2- 

[5- (2- ) g^JfAj JjvH t: 8 y^N-^ 

&pg6frb<D4- {2- [3, 4-t*^ (S^/l^n^ h*^) ^-/V] - 
2- [5- (2- ) t° y ^/V] afvW b°y^N- 

^WK^v'r^f^-i^ (18 0mg) (3:2 
, 4. 5mL) tCgM»Lfc« / s<s<y ? C - 1 8 P L C# y (2 8 7 n 

mtUVftffllWb4 OmM NH 4 OAcM 

m (pH5. 4) 3 : 2fcT«ffi) id 1 . 5mLfo^A«:^H4M 

-ttWW^»i6^fcofc (^r^^i/^-4, nmm24) . 

SriSSgLT, ««k-fi*«r6fe}6tt4bi:Lr#fc. ^7^ri/t^3 (5lm 
g) *J:W^r^^l^^— 4 (5 5mg) o 
[0 18 5] 
£lfc« 2 5 

(±/±) -4- {2- [3, 4-t** (i/^/U^-n^ h^rvO 7i^] - 
2- {5- [2- (1-t {2- tf-fry ) Y^VfV^r 

[0 18 6] 

&Fgl : (±) -4- {2- [3, WyfrUrn* b*is) 7*--^ 

] -2- [5- (2- (2-j<fvW<V:/>f AO ) tfDiW JifvW gy^V 

fBflftl (6 6 5mg, 1. 58mmol) cafiffc^U'V (1 5mL) 
KlOt^, o-h!)/W^v'i)A7'DV>f F (2Mx^r/Vg«2. 4mL, 
4. 7mmol) SrfflTLfco 2 5tt?2l$IBa, 2 5%NH 4 OActtt 



*u (Mgsoj , mmi>tio as»i:ov^75^>a^o'7h^77^ ■ 

- (i/y*y^;^^/-yU/i&f^f-U'>'5 : 9 5) tw£oT, *|H]#<B2» 

(7 5 Omg) Sr»fc 0 3*-*f-y A'* n9>f K (1 9 OmL) 
(8mL) gjSH-7 8t^ i^^/V*^**v'K (2 4 8mL) * 

ap^l, a*4fc*ri 5 5>nuH*ufc. mtz^yfr^-wmct^^s (8mL 
) s««riox.> i 5#«ic hy^/ur^y (i. 0 2mD Srin^fco jg^* 

£-7 8t)^5#Ptf«#U 2 5TCC3 0»IH«#Ufc q 25%NH 4 OAcSr 

MgSOj , S^L/Co SS^llCOV>T07 ; 7^v / ^^n-7 1*^9:7 -f — ($/ 
y^^;ltixf^/^f-y7 : 3 d>b 1 0 0 %B»3i*vv) KcfcoT, & 
mk^ftSrftfe»tt*ttT#fc (7 2 4mg) o 
10 18 7] 

&Eg2 : (±) -4- (2- [3, (v>:7/M-p^ 7*:=.^ 

] -2- [5- (2- ) gPvW if/W \?9i?> 

(±) -4- {2- [3, 4 -If* (S^lofrn* h*S/) 17 a =:/!/] -2- 

[5- (2 — trys^] ai^/ix} try^vjcftx-taiei^bo ( 

±) -4- {2- [3, 4-tf* (v^Aotn;* h*V) 7 -2- [5 

- (2- te-tf-n^^/jM ) trys^n x^/u} tfy^v (7 2 4m g 

) 77y^^n-7h^77^^CM^fl/y/x^y-/p (9 5 

: 5H8 5 : 15) fcmvt*ULfcEMk Xflgfl 1 1 &» 1 KB»<&¥MBfc: 
tot, Mfc^fc&fefcttttfcLTl&fc (6 5 2mg) 0 
[0 18 8] 

&Pg3 : (±/±) -4- {2 - [3, (^^/^p^ 7x 

^/U] - 2- {5- [2- (1-b (2-y^7a:n7W ) b 

(±) -4- {2- [3, 4-tf* 7x=/V] -2- 

{5- [2- (l-^h-3-^t^) i/Tvi/] trysW cufvu) tfy^N 



-***>rKfcft*.-c, a»2a>b<0 (±) -4- {2- [3, 4-tr* (s^ 
F^r^) -2- [5- (2- (2-^f/w<y^ /u) ) tr 

»$W a^/P) t'lJv^N-^IM K (4 4 0mg) *rJflV\ 7?r>»* 
n-7 h^77^W:If^fl/y/x^;-;V (9 5 : 5^6 9 3 : 7) "C» 

( 2 6 2 m g ) o 
[0 18 9] 

X H NMR (3 0 0MHz, T±h>-d 6 ) : 1. 70 (s, 3 H) , 
3. 51-3. 58 (nu 2 H) , 4. 67 (t, 1H) , 6. 94 (jl>tttf> 
d t , 2H) , 7. 11-7. 19 (m, 4 H) % 7. 2 3-7. 30 (m, 3 
H) , 7. 37 (d, 1H) , 7. 43 (s, 1 H) , 7. 67 (rru 1 H) , 
7. 8 5 — 7. 9 3 (m, 3H) , 8. 65 (d, 1 H) 0 
[0 19 0] 

HlfcffJ 2 6 

(±/±) -4- {2- [3, 4-fcT* (^/lofrn* 7x^] - 

2- {5- [2- (1-fc Kn^S/-l- (3-^f;V7x-/v) ) h])?** 

[0 19 1] 

4*4: LT#fc (2 4 7mg) 0 
[0 19 2] 

X H NMR (4 0 0MHz, Tirh^-d 6 ) : 2. 31 (s, 3 H) % 
3. 54 (m, 2H) N 4. 67 (t, 1H) , 6. 93 (t N 1 H) , 6. 9 
5 (t, 1H) , 7. 16-7. 20 (nu 3 H) % 7. 2 4-7. 2 8 ( m> 
2H) , 7. 36 (dd, 1H) . 7. 41-7. 47 (nu 3 H) , 7. 61 
(d, 1H) , 7. 9 0-7. 9 7 (m, 3 H) , 8. 65 (dd, 1 H) 0 
[0 19 3] 

mmm 2 1 
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(±/±) -4- {2- [3, 7^^] - 

2- {5 - [2- (1-fc (4-yf^7x^) ) h])y;l>* 

[0 19 4] 

LT»fc (3 3 2mg) . 
[0 19 5] 

*H NMR (5 0 0MHz, TirhV-de) : 2. 29 (s. 3 H) , 

3. 49-3. 58 (m, 2 H) % 4. 66 (t, 1 H) , 6. 92 (t, 1H 

) , 6. 94 (t, 1H) , 7. 15-7. 19 (m, 4 H) , 7. 27 (d x 

1H) % 7. 36 (dd, 1H) , 7. 44 (s, 1 H) , 7. 50 (d, 2H 

) , 7. 59 (d, 1H) „ 7. 91-7. 97 (m, 3 H) % 8. 64 (d d 
% 1 H) o 

[0 19 6] 

mmm 2 8 

(±/±) -4- {2- [3 t 4-e* (^7/U*oy h^y) 7 a: —A'] - 
2- {5 - [2- (1-fc Kn3ri/-1- (4-xf/V7x^) ) h U 

[0 19 7] 

M&«*i Ltffc (2 1 3mg) 0 
[0 19 8] 

X H NMR (5 0 0MHz, TirhV-d e ) : 1. 19 (t, 3H) % 
2. 6 1 (m, 2H) , 3. 5 4 (m s 2H) , 4. 6 6 (t, 1 H) , 6. 7 
6 (s, 1H) , 6. 92 (t, 1H) , 6. 94 (t, 1 H) , 7. 18 (d 
\ 2H) % 7. 2 2 (rru 2 H) N 7. 2 7 (d, 1 H) N 7. 3 6 (m, 1H 
), 7. 44 (s, 1H) N 7. 53 (d, 2 H) , 7. 60 (d, 1 H) , 7 
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. 9 1-7. 97 (m, 3H) , 8. 65 (m, 1 H) 0 
[0 19 9] 

mmm 2 9 

(±/±) -4- {2- [3, 4-tr* (^tD^ b^y) y^-fr] - 

2- {5- [2- (1-tKa^-l- (4-^f/^/^^7x^) ) 

[0200] 

gpgl : (±) -4- {2- [3, (££^£2! ^E-E^ 

] -2- [5- (2- (4-^f;pft^/>f;v) gJHMj ^gvW fc°y^ 
y_ 

4-7xi^^J-T~y—/U (3 1 8mg, 1. 5 7mmo 1) GOTH F (4m 
L) ^|C-7 8 C CT% n-BuLi (2. 4M^fyjS»0. 6 5 m L) £ 
MTLtZo 2 5M> *Mflc2 (6 2 5mg, 1. 3mmol) (OTHF (3mL 
) *««:JDA.fc. »£4fc*r-7 8t^3B*B^LT*>fe* 1. 5«rMMt"C» 
o< D#Utt2 5t:t LfCo 2 5%NH 4 OAc»«iSS:J!nii, 

na^/w-eaaLfc. v-c«a*u (m s so 4 ) , 

t^l : 4) fcioT* Wift^t«fi<rAtt*i:Lr#fc (I6 0mg) 0 
[0 2 0 1] 

&Pg2 : (±) -4- {2- [3, bfrj/) y^/U 

] -2 - [5- (2- (4 -/^/u^/u^^/^yy^M try^/v] ggvW 
e°y j;yN-m>f K 

(±) -4- {2- [3, {ify/V^U* b*is) 7x=/U] -2- 

[5- trys^v] ji^/W try i?y\cftx.x&f%ifrtb<D ( 

±) -4- {2- [3, (^7^n> :7*wu] -2 - [5 

- (2- U-^^A^^'O^-fA') fc°y^V] =c^M t'y^V (15 9m 

£@ft<b LT#fc (1 5 5mg) 0 
[0 2 0 2] 



&F%3 : (±/±) -4- {2- [3, (i^A^cM 7zn 

£Aj -2- {5- [2- (l-bKP^>-l - (4"^f;^/^/V7j 

a»2d^feO (±) -4- {2- [3, 4-tf* (S^A^n* h^vO 7* 
-2- [5- (2- tfy^/P] ^ 

;W t°!)v>yN-«t^K (154rag, 0. 26mmol) Olft^fuy 

(4mL) g«l:-7 8t:^ MeMgBr (3Mx- r/^fgO. 43mL) 
£#P;tfco ?I3^£-7 8t:t?6P$F^#LT^b, 2 5%NH 4 OAc«§^ 

MgSOj , 83fgLfc 0 8TO©7?y5/a?n-7f^57-f- (v^^A' 

, iwf^/^y^9 5 : 5) laot, «Hfb^*«rafi?a*tH#i: 

LXntz (7 9mg) o 
[0 2 0 3] 

*H NMR (5 0 0MHz, Tirh^-d 6 ) : 1. 91 (s, 3H) , 
3. 06 (s, 3H) , 3. 50 (nu 2H) , 4. 57 (m, 1 H) \ 6. 9 
1 (t, 1H) , 6. 9 3 (t, 1H) , 7. 15 (m, 2 H) , 7. 2 5 (m 
, 1H) , 7. 33 (m, 1H) , 7. 40 (s N 1 H) , 7. 64 (m, 1H 
) , 7. 7 7-7. 8 4 (nu 5 H) , 7. 9 0 (m, 2 H) , 8. 5 1 (m, 
1H) 0 

[0 2 0 4] 

(±/±) -4- {2- [3, 4-fcT* (^7;^n^h^) 7 - 
2- {5- [2 - (1-fc ) ai^/U] 

[0 2 0 5] 

SPgl ; (±) -4- {2- [3, 4-tf* hfrvQ 7x^yV 

] -2- [5- (2- (2-»hf7/g^) 3i ^/u) trys^y 

^TV—;V (0. 13mL, 1. 7 7mmol) ©THF (20mL) » 
-7 8t;-e, n-BuLi (2. 4M^fygl0. 7 4mL) **0ifc o 4 



0 5M£, *fl8#2 (4 2 5mg, 0. 89mmol) OTHF (10m L) ^ 
^ITb/Co »^*«r-7 8t-eiWrlHHJ|#U-C^6, 25%NH 4 OAc«« 

(MgSOj , S^Lfc 0 »077r>a^nvh^77^ (^y#^ 
A\ ^pd*/VA/x^;^9 5 : 5) (CioT, SBffc^to*^— S^tfA 
#fetLT#fc (4 3 5m g) 0 
[0 2 0 6] 

»B|2 : (±) -4- {2- [3, (^Aofrp* 7:c^V 

1 -2- [5- (2- (2-» h^-T-zy/u) try^/u] ^gvw tfy^N- 

(±) -4- {2- [3, 4-tf* (^tB^ 7x^] -2- 

[5- (2— o-z^/v) trys;^] znfyuj \*y*j>KftjLxm*it*b<o ( 

±) -4- {2- [3, 4-tf* ]>3r>» y -2- [5 

- (2- (2->rbfryy/u) trysJ/u] try^v (4i8m g ) £ 

bfeftVotLXntZ (2 2 9mg) 0 
[0 2 0 7] 

&Pg3 : (±/±) -4- {2- [3, (^7^P> 7^ 

^] -2- {5- [2- (1 -t: Kp^tV- 1 - (2-^7^!//^) ) J^/i, 
] gjjjfAj ^gTU) try ^VN-^-^r»>f K 

(±) -4- {2- [3, 4-tf* (^7/PtPy R^) 7x^] -2- 
[5- (2- (4-^f;^;^^;^y^;v) b°y^] ^fvW b°ye>^ 
N-^**>f KICftirai»2^bO (±) -4- {2- [3, 4-tf* (^7 

/^p^ K*vO ^ai^/w] -2- [5- (2- (2-^h^rzy^) b°y>? 

ai^/i,) try^^N-***^ K (I0 9mg) fcffi^fcEWk ^*0iJ2 9 
W»3k:B««)*«K:ttoT, *H^*«r853S6?a«t*tLr»fe (6 2mg 

) o 

[0 2 0 8] 

X H NMR (4 0 0MHz, 7thy-d 6 ) : 1. 88 (s, 3 H) , 



3. 51 (m, 2H) , 4. 61 (t v 1H) , 6. 44 (s, 1 H) , 6. 9 
2 (m, 2H) , 7. 17-7. 20 (m, 2 H) , 7. 25 (m, 1 H) , 7 
. 3 4 (m, 1H) , 7. 4 2-7. 45 (m, 2H) , 7. 69 (m, 1 H) 

, 7. 45 (m, 1H) , 7. 89-7. 95 (m, 3 H) % 8. 52 (m, 1 
H) 0 

[0 2 0 9] 

mmm 3 1 

(±/±) -4- {2- [3, 4-f* (S^A'tf-n* h*i/) 7x^;v] - 
2- {5 - [2- (1-fc Kn*5/-1- (2-^-ry r yyV) ) h!J:7/M-n:3L 
^] tfy^/v) tf y v^N-^lM Ko 

[0 2 10] 

(±) -4- {2- [3, 4-tf* (^tD^F^) -2- 

{5- [2- (i-^h-3-^f*^) y^yv] tr y>vw try^N 
Kiiift*.rsait«3oai»2d*e>© (±) -4- {2- [3, 4-tr 
7s {yyjvirxi* y**/) 7*.~)V\ -2- [5- (2- (2— {r b^-r^/y/w 

) :nfvM fcfy^>N-^^>TK (114mg) 77yV 

F^77^-W^nn^A^/^ (95 : 5^b92 : 8) 

■c»a*tfofe6W, «is«6ij:E«co^)Bn:fieoT, jtfiiatt 

^£ LTtffc (7 7mg) . 
[0 2 11] 

X H NMR (5 0 0MHz, TirhV-d 6 ) : 3. 56 (m, 2 H) , 

4. 7 1 (m, 1H) , 6. 9 3 (m, 2 H) , 7. 2 0 (d> 2 H) , 7. 2 
7 (m, 1H) , 7. 3 7 (m, 1 H) s 7. 4 7 (d, 2 H) , 7. 7 1 (m 
, 1H) , 7. 9 0-7. 9 4 (m, 3 H) , 8. 09 (m, 1 H) , 8. 19 

(m, 1 H) , 8. 6 8 (m, 1 H) , 
[0 2 12] 

mmm 2 

*y;V4- [2- [ (3 - p ^/u*^^ - 4 - y7/i/*o ^ h*;X) y 
zc~/U] -2- {5- [2- tfy^/V 
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} try ^N-^-W K 0 

[0 2 13] 



F 2 HC0. 




[0 2 14] 

2, y 5?> (2 0. 0g, 84. 2 mm o 1 ) Ofcfc^— 

7 8*0-?, n-BuLi (1. 6M^t^8S5 3 mL, 8 4. 2 m 
mol) £l 04>W^ttT*Pxfco 30#&, 3-5/^0^^**^-4-5; 
7;Vto^h^r^yXT^ftK (17, 0 g> 7 0. 2mmol) £>Ji£zk^ 
-T^ (lOOmL) «jKS:*^*-^b5^m^trJDx.fco 7 
8^2 0#WH«#U 5 0i)WK^IC#lU-4 Ot^: Lfc, 8£ft 
»M7^^^ (3 0 0mL) tC&AU S»=*-/^"C3 (Uttffl Ufc e 

^mmz-fy-o^mw u jifckL (M g so 4 ) , mmLtz 0 nmm<r>yyv 

^^D7^77^- (V9 ; ftSxf ;l/A^fy 3 o : 7 Ofl>6>5 

0:50) Wot, (±) - (3-5/^0^^**^-4-5^7/^*0^ h 

*5/) (2-^0^e) try^*/nry-/i/S:j|fetttt*fcLr 

#fc (2 7. 5 g) 0 
[0 2 15] 

&Fg2 : (±) -4- (2- [ 
Hrvj -2- [5- (2-^0^-) fc q U vVKl fngvW tfUv^ 

Sfitl^fctf) (±) - (3-5/^0^/U**5/-4-5?7/U*0^ h*5/) 
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7x^-5- t e y^;UtV-^ (2 0. 2g, 50. 5m 

mo 1) (Omtt^W (4 3 0mL) gI(C2 5t^ mt^^/V (4. 7 
8mU 65. 6mmol) *MX., nbfltcm^^^om&V 3 5£f*l»f# 
Ltz Q ^Ma»<5%NaHC0 3 (5 0 0mL) (:gAl, 

>-Cft#U JfcKL (Na 2 SOj , RjBgLT, mmm 
mtLX%1t (2 1. Og) 0 *h,£*<0**ttfflLfc. 
[0 2 16] 

4-t°y iM^RS^TyW (2 3. 2mL, 15 1 mm ol) COTHF (630 
mL) ioit/HMPA (26. 3mL, 1 5 lmmo 1 ) ©Sttfc 2 S'CT*^ # 
(hy^f/^U/L') 7^ K (0. 5M^xy^S3 0 3mL, 1 
5 lmmo 1) ^PxfCo '&btltzm<&V0Z3OftmMnL, ±IB"C»&tt^Ja 
tt^THF (17 0mL) 1 5 #Pfl7NtT*P;t, 2 5 t;T' 2 I^Pfllf # L 

fc 0 ^^££SfnNH 4 Cl (1. 2yyh/u) £&AU tt&^/i'-C 2 Eft 
WLfc 0 ^^cW«S4r2 5%NH 4 OAcigfr^ :/7^<£j®^ft#U 
JfcKL (Na 2 SOj % SfLT, *Bfe»ttW«r»fc. :©8#»tTHF 
/Me OH/* (3:1:1, 1. h/V) fi£«tCjga»U 2N L i O 

H (2 2 7 m L N 4 5 4mmo 1) SrJP*., jS-&«5*4 5^B«l*b^ 0 
£n-^ y-3t/<jKu-.^-e»*u «B»4:fiftN a HCO 3 
©MT?j>EUfc. **aSrK»3i^-e2lHH4fflL, ^b*fc*«MI* 2 5%NH 
4 OAc««#, tK> :^m"C*J*U JKtKL (Na 2 so 4 ) x gffib 

;tt»3if-^/^*^4 : l)&^10 0%ftSxf;l') lUot, (±) -4 
- {2- [ (3-^nyf;^>-4-^tn> 7 m :=:/!/] - 

2- [5- (2-yn^e) t o y^;u] ^^/u} try ^«rftft3!f LT» 

(21. 5 g ) 0 
[0 2 17] 

&i%3 : (±) -4- {2- [ (3-->^p^/^^>— 4-v^y^n^ 
h^r-» y^~)V\ -2- [5 - (2-*/^;* fc°y vvlQ acfvu} tf 



-81- 



&«f2a>6><7> (±) -4- {2- [ (3-^n^m-4-^7;l/t 
h^ri/) 7x^] -2- [5- (2-^^) tfj^] \fW 
V (10. 6 g, 22. 4mmol) ODMF (2 5mL) Joi^MeOH (2 
5mL) j&jfc&OtfcU **Lt- 1 0 ^mr^Vfcifci&A/K. 

> (II) (1 5 lmg, 0. 67mmol) , dppf (74 
4 m g , 1 . 34mmol) , hi) ^^fV7 (6. 2 4 m L . 44. 7mm 
o 1) **©«J*T?an;fcfc. fi£»*r^TK#«U CO#K (HE A 
tt) Tlc«#; 6 0t"C2 0W»Lfc o JB^*Sr*ai Lt 2 5 tfcU #3£ 
»Sr«JET(c|»*Ufeo (2 0 0mL) tftSai^twW-C^BBU 

> **tR»xf^ftuufc. *b*fc#«it*"e2iaw^u Jfckt (n 

a 2 S0 4 ) , Sllfcc Mft©775/Va^a-7h>77>f- (^y^y/W 
;Tthy/»Sxf;H : 4^63 : 7) Ci;ot, (±) -4- {2- [ ( 
3-i/^n^f-y^^^-4-v J ^^n^ -2- [5- ( 

9. 3g) o 

[0 2 18] 

&P%4 : (±) -4- {2- [ (3-^P^f/^'>-4-v ; 7^P^ 
h=fr»» - 2 - [5- (2-%/l>tf* b°y^] J?vW tf 

y s?vtp#gi] 

(±) -4- {2- [ (3-^n^;^v'-4-v f 7/^n> 
7i^] -2- [5- (2-5M^ h*^) f V zr.^;v) \?9i?> ( 

&Pg3 ; 9. 1 7 g) CO^y^n/V-^/^^-y-V (4 3 m L , 1. 3:1) 
*?My^AD^8 (5cmX50cm) HPLC^7^ (3 0 0 n 
m-CUVttUJUftWfe 7 0mL/»-C^fy/x^;^6 : 4 iCT^tU) l£ 
EALfc (2/ 3gTo4IsI) o ^^y^^-H^SI$tL, ifefciBttiUfca:'*- 

tyftv-|j;ft^^S)3 l^fcofc (^y^-^-2) o ?gttl#J&S 
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4. 3 2g) ^5j:i;xtyff7-2 (4. 2 5g) 0 
[0 2 19] 

&P%5 : *y/U4- {2- [ (3—*s? vfT'/l'tti'- 4-i?7J\'$-u * h 
^r'» 7x^/H -2- [5- (2-fl/1^y b°U^] m^/u} fc° y 

3r7/l"4- {2- [ (3-V^n^/^^-^-4-^7/^n^ h^^y) 7 
a^/i/) -2- [5- (2-#/U#y fc'y^l/] Wsy 

pg4^bO^-^>-^^^ 2) (4. 24 g, 9. 3 3mmol) (D^^^V 
(1 7 6mU 10:1) 2 5^7?, MMPP (9. 23 

g, 18. 6mmol) ^PX-Tcio 4. 5 f$Pfl}ft#^ IO$:5%NaHCO 
3 (5O0mL) l:SAb, ^^^r^nn^/^T*ftffiLyc:o #«£J1£:5%N 
aHC0 3 , *-Cfti$U J&TkL (Na 2 S0 4 ) . MSbTto Mft^7 7y 
^zr^n-^ — ; : 1^^8 

6:14) *y>\>4- {2- [ ( 3 -is? n -?*f->vit* >- 4 - 

/^d^ h*vO 7x^] ~2- [5- (2-#/V#^h3r^) tfJ^/U] a: 

TvW try *^n-*w K«r*^*i7-f M&«»fcL-c»fc (3. Og) o 

[0 2 2 0] 

SBI6:»7^4- {2- [ (3~->^P^/U^v--4-v ? ^^P^ b 
friz) 7:c^/l/| -2- {5- [2- ^fV\ 

\*y*JM b°y ^v-N-a-friM K 

aBr5d>e>^)^7^4- {2- [ (3-i/^yf^i/-4-^7;utn 
* Hdr^/) V * z^>V\ -2- [5- {2-*/Vt$* fc'y vVKi 

tfy S^N-tf-dMNf K (2. 71g, 5. 7 6mmol) ©fift>fl/y (9 
OmL) *«Eli-7 8^1?, MeMgBr (3Mx^f/«i9. 6mL) Sr*P 

x.fc 0 m&m*-i 5#ra»#u 3o^^»tr#?a$^-c-2o < t: 

£ L> *<&fig"0 3 0#ffl«#Lfc. U&m%2 5%NH 4 OAcIlrI (3 0 
OmL) d&AU fi^Wnn^-CWU, WiSHS: 2 5 %NH 4 O 
Acglfc ^7^VT^U J&*L (Na 2 S0 4 ) , ««gLfc 0 #e>ttfc 
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yi/=L$w Yifyy^— (i^y^y^K i^/-V^nn*Ml : $fi*b 
1 : 4) (dctoT, {2- [ (3-'>^nyf/^'>-4-^ 

tn^ h^^» y^^/U] -2- {5- [2- (1-t Kn^r^-l-^f/U) 

2. 1 9 g) o 

[0 2 2 1 ] 

X H NMR (5 0 0MHz, T± b>- d 6 ) : 1. 43 (s, 6 H) . 
1. 60-1. 70 (iru 1H) > 1. 77-1. 84 (m s 1 H) , 2. 00 
-2. 14 (m, 2H) % 2. 36-2. 47 (m, 2 H) % 3. 47 (nu 2 
H), 4. 48 (t, 1H) , 4. 60 (s, 1H) , 4. 75 (5 fill, 1H 
) , 6. 80 (t, 1H) , 6. 9 4-6. 9 9 (m, 2 H) , 7. 07 (d, 
1H) % 7. 16 (d, 2H) % 7. 56 (d, 1 H) % 7. 80 (dd, 1H 
) , 7. 9 3 (cU 2H) , 8. 4 8 (d s 1 H) 0 
[0 2 2 2] 

mmm 3 3 

^7^4- {2- [ (3-^^n7'^U^-dr^-4-v ? 7/^n^ f^-^) 7 
^n/l/] -2- {5- [2- ^/V] b°y^ 

} try^N-***^ waiKB. 

[0 2 2 3] 

Sllfi«3 2aRt6d*?>©^5^4- {2- [ ( 3 n ^^71,**$,- 4 - 
9 J7As*u* Y**s) y^~}V\ -2 - {5 - [2- (1-t Kn^>- 1 
<j-;V) rcfvV] zl^jV) !Ji?^N-***-f K (2. 1 8 g, 4. 

6 3mmol) (OftS^M4 0mL) jgjjEfc: 2 HC 1 (1. OMx 

-7vMg®4. 6 3mL s 4. 6 3mmol) SriD*., 1 0$HB&#L 

^^trofco «Hfb^*Sr^— ^»H#fcLT»fc (2. 2 3 g) 0 
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[0 2 2 4] 

X H NMR (5 0 0MHz, T±h>-d 6 ) : 1. 58 (s, 6 H) , 
1. 60-1. 70 (m, 1HK 1. 77-1. 83 (m x 1H) , 2. 00 
-2. 17 (m, 2H) , 2. 3 9-2. 4 8 (m, 2 H) N 3. 7 7 (m, 2 
H) , 4. 7 4-4. 8 2 (m, 2 H) , 6. 82 (t, 1 H) , 7. 02-7 
. 11 k 3H) , 7. 60 (d, 2H) , 7. 84 (d, 1 H) , 8. 24 
(d, 1H) , 8. 4 1 (d, 2H) , 8. 6 7 ( S> 1 H) 0 
[0 2 2 5] 

*yjV4- {2- [ (3-v'^nyntfyW^-^r^-4-v ? y^n^ 
y^^jU] -2- {5- [2- (1-fc Kn^r>>-1-^^) V})*? 

[0 2 2 6] 
[ft 1 3 ] 



F 2 HC0, 




[0 2 2 7] 

&P£l : (±) - (3-->^P7 P PbVU^-^r->~4-y^/P^n^ 7 
5- {2- [1- (2-hy^^yUAQ ^h^^^/^^->-l 

5-:/n^-2- (1-t ^/WVW (6 0 0m 

g, 1. 7 4mmo 1) COJ&TkTH Fg$C- 1 0 O^T*, n-BuLi (1. 
6M^fyS$l. 08mL, 1. 74mmol) 2 3- 

^ u^nfcVlo^v'- 4-i>y;V*u t Y ^^yXT/l/r t K (3 3 Omg 
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, 1. 4 5mmol) CDJ&zKTHF (2mL) «fK**^a — U^e>iUx.fco # 
6*tfcJR**Sr-7 8lc-e2«rlBjaB*U «Sfttt{tr^-^AT?SlSff±U. 
ft»^?vi/"C*RU ^t>-frfc*«SSry9>f v-CiSti^U flfckL (MgS0 4 
) , lilt »g*075y^^ov^57^ (^y^y^;l^^^ 
;U/^fy4 0 : 6 0) laot, (±) - (3-i/^n^ntr^**S/-4 
-^7/U*o^ fr**» 7*^-5- {2- [1- (2- hy 
:nfr*Wfvl^*^-l-;*^/l/| ac^u) tfy^*^tr/-^ft»*t*4 
LTKMfc ( 7 1 8 m g , 10 0%) „ 
[0 2 2 8] 

&Fg2 : (±) -4- {2- [ (3 p^p ^t^rv/- 4 -^7^0 

* 7x^] - {5- {2- [1- (2- fry jt^vW/y;!/) g fr=fr-> 

;*?vm-=^>- 1 -^ao ^gvW b°y^} ^gvvj eyj£>; 

Kit 1 (±) - (3-^p/Pt>t^>-4-v?7;l/tP^ b^^/ 

) 7x^-5- {2 - [1- (2- fr y^^/Vi/y/l/) 3tfr*S/^^yU**i/ 
xf;i/) y^;Hf/-;v (7 1 8mg, 1. 44mmol 
) <oY)V^v (2. 5mL) g»2 5t^ Wltt-fr (0. 12 7mL, 
1 . 7 4mmo 1 ) ifc^tftfy i>V (0. 2 9 1 mL, 3. 6mmo 1 ) <DY;V 

(5. OmL) ^tc^^^-uic-ciPx.fco #6*ifcK^£*(Diaa-? 

i»w«ifu ii»^y*y^9A^ar5&*. gt^^/h,^^ (20 

: 8 0) flSULt, fift»6 5 2mgir»fc, tn«r*0**ffi^ Lfc 0 
[0 2 2 9] 

4 - If y S^VfflF&a^/W (6 2 8m g> 3. 8mmol) COTHF (1 4mL 
) *3j:tfHMP A (0. 6 6 lmL, 3. 8mmol) O^JgiC 0 * V V 
At^ (fry ^^/Wi/y/W) TSK (0. 5Mh;Vxygt7, 6mL, 3. 8 
mmo 1) SrJDjtfco 3 0$MB*#U ±E^6*tfc*fl:ft 

OTHF (4. OmL) JgjKSriPx., 2 5 tJT? 1 6 Lfc 0 g&faffifcT^ 

fc. jWIMW^^^WU ^to*fc*awSr^5>r>^T?«»U JfcKL ( 
MgS0 4 ) , 2g*gLfc 0 ^WfilWiSrTHF/MeOH/* (3:1:1, 2 
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8mL) ffl£«HcffiW»U 2N Li OH (5. 7H1L, 11. 4mmol) * 
JD*., »^«?Sr6 0 < t-C2^ffi^Lfc o 2N HC1 (5. 7mL) £25t; 

nh 4 oac awartfttt^^oRi-c^aa Lfc. ^iiK^^-cam u 

*b*fc*«jp*r^9-f v-e*»U Jtt*Ufc (MgS0 4 ) . 77r>^n 

■7b^77^ (S'!)*^ ; 0 : 2 Od»b 1 0 0%ft 

(aoT, (±) -4- {2- [ (3-^n7 P ntVU«V-4- 
9 JyA^ytu^ h*is) 7i^] - {5- {2- [1- 
) xh^-i/^^yw^^-i-^^] m^/w} try^) :n77U} \f9*J*st: 

tbftVot LXfflZ (7 1 Omg, 86%) 0 
[0 2 3 0] 

a?»3 : (±) -4- {2- [ (3 p^p ^;U^V-4 - ^7;UtP 

j Hrj/) 7:c~/U] ~ {5- {2- [1- (2 - xh^rV 

^ K 

(±) -4- {2- [ (3-^D7 p n W^>-4-^7;UtD^ F^r-y 
) y^jv\ - {5- {2- [l- (2- h !J ^^vwy/v) Jch#$/*f7M- 
*$/-i-*77u] m^A-} bry^/v} ^?vW t 9 y^y (SB4^fe) (7 1 

Omg, 1. 2 4mmol) ©Ift^^/^;^ (2 2. OmL, 10 
: 1) St^C, MMPP (614mg, 1. 2 4mmo 1) ^Dx.fc Q 

i. smmwik. m&fozmmi/v*?^* ! 7Mc&€&fr y EtoH/ift 

(15%H2 0%) TigffiLT, JH»iffi«*ttfrN-^*>r KS 
ttWtob UT^tf (±) -4- {2- [ (3-^n7 > Df;^>-4-^ 
7/U*n^h*S/) 7x^] - {5- {2- [1- (2- h y ptfvVS/y/lO 

3i K^f/m^- 1 -tf-jv] ^f-ju] fcfyi^/u} at^yi/} i^y^^-N 

K5 7 3mgi#t 
[0 2 3 1] 

&Pg4 : (±) -4- {2- [ ( 3 a 7u 4 - j?yjv*u 

* y^^/U] - 2- {5 - [2- (1-t: Kp^>-1-^^) ^ 
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(±) -4- {2- [ (3-->^n7 p otV^^riy-4-^7^n^ 
) 7x^] - {5- {2- [1- (2-h!J7 ( f^>y/V) ^h^v^^/M" 

7 3mg, ^Pg3^^C0?I^) Oifeft^^uy (lOmL) ^COtt, h 
9 7;^pB81. OmL^P^fCo tt^Hfc^^r 0^-0 3 O^rfl, 2 5t^ 

fc 0 *®^s^f-^"C2[H]ttWL, ^^^ai^^^^vr^^L, 

Lfc (MgS0 4 ) 0 77^>a^nvh^77>f- (^U ; E t OH/ 

Ift^uy3 0 : 7 0) IdioT, (±) -4- {2- [ 
^^^-4-^7^0^)^^^) -2- {5- [2- (1-fcK 

n*>— 1 -;*^vU) t°y^u} t° y i/^ — N — ^"^ri^>f K&r 

t#fc (3 0 5mg N 2l8tfrC5 3%) 0 
[0 2 3 2] 

&Pg5 : (±) -4- {2- [ (3-^P^PfcV^^r->-4~v ? 7/^P 
p< h^rvQ - 2- {5- [2- KP^rV- 1 ^ 

JV\ b°y^} Ji^yu) fc°y i^-N-^IM K<?>ftfiJ 

(±) -4- {2- [ ( 3 - v'^ n tV^^ri/ - 4 - v^7/^n^ h=^> 
) -2- {5~ [2- a^A"] t° y 

cnifvU} t°y v^-N-^IM K (^Pg4 ; 2 5 0mg) ^^/-/l^ 
(5mU 3 0:7 0) Stt<T, ^r7^^ADM (5cmX5 
Ocm) HPLC#7A (2 9 0 nmtUVittllWb8 OmL/»tx^y 
-yW/^^rf->-3 0 : 7 0(CT^W) CSAlfCo ^^^-tt^BtStt, 

ifejcsm Ltc^y^^-tmnmmtm 2 7 9 (^y^-^- 1 ) 

^^-1 (1 0 Omg) 4S±tf^^*^— 2 (1 0 Omg) 0 
[0 2 3 3] 

X H NMR (5 0 0MH Z> 7-trh^-d 6 ) : 8. 5 (s, 1 H) , 7 
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. 95 (d, 2H) , 7. 42 (dd, 1 H) , 7. 58 (d, 1 H) , 7. 4 
7 ( S> 1H) % 7. 19 (d, 2H) % 7. 07 (d, 1 H) , 6. 98 (d 
„ 1H) , 6. 7 3 (t, 1H) , 4. 6 (s, 1H) , 4. 5 1 (t, 1 H) 
, 3. 9 2-3, 8 7 (m, 1 H) , 3. 55 — 3. 44 (m, 2 H) , 1. 4 
4 (s, 6H) % 0. 8 6-0. 61 (m, 4 H) 0 
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[#mijE*] «fFtt**»*3 4**|]EoaKS3iW» 
3^2^ 2 0 (2 0 0 1. 2. 2) 

PHMKEl] 
[ttjE#ft*M£] 9!/NH# 

is**i ] tie*: i \c£vxmznzfc&miz\*mt&tov>mmmz 
ut i] 




Sr*L ; 

^/wjo Jetton c x _ 6 ^2vT;v*;vfrbt£Z>mfrbWR£tiZ> t>cD£rgL ; 

, t-y^/K ^r^y/K tic 1 _ 10 7/^/K nsc 3 _ 10 ^u7;v 

* C 3-4^ D ^ a ^> C x _ 6 TVV*^^ C 3 _ 7 ^n7W 
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ia*«2] ties: i aicio-c*sns»*3fii^ia««>ft^*, 

[ft 2] 




la 



[|S*«3] *R 3 ^7/Ptn^;^L; R b ri>H£3t-f fll*i 1 
[Wf*«4] ^R 3 ^7;^Dyf^l; R b ^H&3H-fl*f 2 

w&t y -^sr*+n*« i \zmm<Dit&® 0 

g&T y -/u«r*1-»#S 2 l:Ef^)ft^o 

[S»*al7l lfiCDR ^j&^fvUSrSL ; 1 fl§C9R a flS^ n T/l^ 3r 

[R*3l 0] l<@cOR a ^^>^n^/^^v^^fc^^^D7 p ntV^ 
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[11*11 3] #R a ^^to^/^5 ; R b ^ H -Cfo«9 ; 1 IB 

[HUH 1 4 ] ^-Ojfe^ftttff-C* 1 3 fcE*<0fb£** fe 5 

I»*«15] KT© (a) 3ft*fo (hh) : 

(a) (±) -4- {2- [3, (S^yl^uy* h*^) 7:n~yl/ 

] -2- {5- [2- (l-fc Kn*s/-i ai^/u] t»y^yu} 

/W tr y yyN-**t>f k ; 

(b&itfc) 4- {2- [3, 4-tf* (S^/t/tfn* y^^yP] 
-2- {5- [2- ai^/i/] try^yW 31*71, 

} try S^N-aMMM' KG>***tt* ; 

(d) (±) -4- {2- [3, 4-tf* (i^^/V^-n^ h^>» 

-2- {5- [2- (l-a^/V-l-fc Ko^) ^otT/U] tfy^/W 31^- 

/u} try ^n-***>t K ; 

(e) (±/±) -4- {2- [3, 4 -If* 

yv] - 2- {5- [2- (l-tKn*i/-i->fy^f/u) ^/v] fcrj^/V 
} :*7vW t°y S^N-**^ K ; 

(f) (±/±) -4- {2- [3, 4-fcT* (^*ny h^/) 7x^ 
/V] -2 - {5- [2- (l-fcKn^-l-^y^/U) hVy^n^ 
yu] tfy^yp} 3:^yw) fc>y ^VN-tW K ; 

(g) (±/±) -4- {2- [3, 4-tf* (^yy^n^h^f^y) y 
yu] -2- {5- [2- (l-hKp^>-l-^f^) ^i/^/v] fy^yU} 

(h) (±/±) -4- {2- [3, 4-tf* (S^/Vtfn* h#S/) 
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AO -2- {5- [2- Ko^» ^/Kl t*y 

v?yw} zn3vw) t?y ^N-tW-f K ; 

(i) (±/±) -4- {2- [3, 4-fcT* (S^A^P;* h*V) 
/u] -2- {5- [2- h!)7;Wto 
hry^/v} ^/u] fc'y^yN-t^ K ; 

(j) (±/±) -4- {2- [3, 4-t** &yA>*u*h*f) y*~ 

/U] -2- {5- [2- (1-fc Kd^>-1-7x^) tfy^/W) 

(k, l*5<J;tfm) 4- {2- [3, 4-fcf* (v^^y^n^ h^i/) 
A*] -2- {5- [2- (l-tKn^>-l-7x^/i/) :n5vi/| t°y^} 

(n) (±/±) -4- {2- [3, 4-f* (v^^/^n^ h^v^) 
-2- {5- [2- (l-tKD^>-l-7x^) }> y ^l^n^/V- 

] tfyvvu} t'y^yN-w^f K; 

(o) (±/±) -4- {2- [3, 4-f* (^y^n^h^fv^) y^^ 
fV\ -2- { 5 ~ [2- (1 -t Kn^rv— 1 -y :/p fcf/Kl ¥ ]) *J;V 

} ^;v) try ^N-aMMM K ; 

(p) (±/±) -4- {2- [3, 4-tf* (S?7Aoi-p* ^mr: 
)V\ -2- {5- [2- (1-fc KP^r^/- 1 -y^~?x>- 2-*3-jv) 
)V\ fc°y>vu} b°y ^yN-^t>f K ; 

(q) (±) -4 - {2- [3, 4-tf* 7x^] 
-2- [5- (2-^:7^^#^fcV~A0 b'y^] ^^/W t°y^^N- 
K ; 

(r) (±/±) -4- {2- [3, 4-fc'* (S^Aof-u* 
yu] -2- {5- [2- (1-fc Kp^>- 1 - (3-7;VtP7x^) ) 3i 

(s) (±/±) -4- {2- [3, 4-t** (t^Aoj-p* h*^) 7*- 
-2- {5- [2- (1-t Kn^rv/- 1 - (4-7;^n7x^) ) ^ 
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(t) (±/±) -4- {2- [3, 4-tf* (i?7/l'*u* h**s) 7*~ 
)V\ -2- {5 - [2- (4-^nn7x^) ) ^ 

(u-x) 4- {2- [3, 4-f* (S^/Voto* ^ai^/U] -2 

- {5- [2- (1-fc Kna^-l- (4-^nn7x^) ) sL^yf] try 

(y) (±/±) -4- {2- [3, 4-t** (v^/l^u^ h^vO 
/U] - 2- {5 - [2- (1-t Kn^-l- (2-^5 L /l^^oi^) ) h D 

(z) (±/±) -4- {2- [3, 4-tf* (^y^n^h^-i/) 
/U] - 2- {5 - [2- (1-fc Kn^>-1- (3-^^7x=^) ) h U 

(a a) (±/±) -A - {2- [3, 4-\f* &7;V*u* 
~>V\ -2- {5- [2- (l-tKo^>-l - U-^fyl^a^/WO ) h 

(bb) (±/±) -4- {2- [3, 4-t*X b^r>» 7^ 

~/^] -2- {5- [2- (1-fc Kn^f-l - (4 -^jvy ) y 

(c c) (±/±) -4- {2- [3, 4-f* (^^/^p^ 7* 
-2- {5- [2- (1 -fc Kn*V-l - (4-^^/U^^^U^^ 

(dd) (±/±) -4- {2- [3, 4-tf* (S^A^P* 7^ 

-2- {5- [2- (1-fc Kn**>-1 - (2-f7^y/U) ) ^/V 
] tfU^/U) mfyw} fc'y ^VN-t^rW K ; 

(e e) (±/±) -4 - {2- [3, 4 - tf * (i^7^npt h3-» 7^ 

-2- {5- [2- (i-t:KD^>-i- (2-^ryy/v) ) hV7 

(f f) *7/V4- {2- [ (3-^P7 v f;^V-4-^7/Vtay h 
7n-jV] -2- {5- [2- (1-fc Kn*$/-l-^/U) 'aiTTU] 
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(gg) ^7^4- {2- [ (3-^p^;^>-4-^7;i/to^ F 
7x=/V] -2- {5- [2- (1 - t afvU] 

ify^j a^/n ify^yN-***^ Kffll* ; *5±r; 

(hh) *7^4- {2- [ ( 3 - n f;^ 4 - i;7/Uta ^ 
h*$/) y^z=.jv] -2- {5- [2- (1 -t Ko*$/- 1 -p^U) 

] tra^/uj tfy^vN-^^r^K 

[^1] 
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m 




OCHF 2 
F 2 HCO^L 






" XT 

1 n 






Rl ^J-OH 
R lb 






lb 




mm 


R ,a 




i 


CH3 


CH3 


2* 


CH 3 


CH 3 


3* 


CH 3 


CH 3 


4 


Et 


CH2CH3 


5 


i-Bu 


CH 3 


6 


i-Bn 


CF3 


7 


n-Bu 


CH 3 j 


8 


c-Hex 


CH3 


9 


c-Hex 


CF3 


10 


7x-)b 


CH3 


11* 


71-11' 


CH3 


12* 


7 x -yu 


CH3 


13* 




CH3 


14 


7iZ)l, 


CF3 


15 


7i;^ 


CH2CH3 


16 


7I-/1, 


i-Pr 


17 


7i2A 


7x— 


18 


m-F-7x-;u 


CH3 


19 


p-f-7x-;u 


CH3 
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20 


p-Cl-7i-JU 


CH3 


21* 




CH3 


22* 


P -Ci-7i-;u 


CH3 


23* 


p-Cl-7i-^ 


CH3 


24* 




CH 3 


25 


o-CH3-7i-;u 


CF 3 


26 


m-CH3-7x-;u 


CF 3 


27 


P-CH3- 7jl-)1 


CF 3 


28 




CF 3 


29 


p-MeS02-7x--(l, 


CH3 


30 


2-^7 »/'J^ 


CH3 


31 




CF3 


35* 


p-0H-7i-n, 


CH3 



im*. Me\**?-/UX*ht) s Et|j:xf;K^^ c-Hex^>^a^ 
is/Why, n-Bul±n-7^/l'X*hV, i - B u il-f V :/^vl"-C& S 0 ] 

[§f*Sl 7] ^7^4- {2- [ (3-->^n^/^^r^-4-> ? ^ 
/^n^ h^ri/) 7x^] -2 - {5- [2- (1-fc Ko^>- 1 -t^fr 

(-ib^o^^ * \mik<&vo <d mm w s £ ft 6 & 

[B*fll8] ^7^4- {2- [ (3-V^pynt>^> / -4-^ 
ysvirut Y*^) y*~;\A -2- {5- [2 - (l-fc Kn^y-l-^ 

i v^«atL<tttt«of&«*fctt^BS*ft^*o-r, ttrlSPDE i v 

[»*«2 1] HftfEPDE IV^il)KWto\ 
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®fcffi. TW^T-ffi, 7W^-ttM, 7i//^-ttfiK, 

\mw.Kfc ; 

[st*^2 3] ttSJM&fcfcttSPDE IV^§tL<f±«ffi©fe 
[i»*3S2 4] niattl^tJftSPDE I V^ffi^ftt>U<tt*{ffirof& 

vias*roi*#JSift^Li 8 o^-f ^icia«osc (i) eMfc^sfcii&fb 
^fcroBSXWKfFSSii***^ pde I v&*£B%nJ&*. 
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[^BE«jE2] 

mjE*f&mn%] 0006 

[0 0 0 6] 

Sffi^"COtr5> thPDE IVA, B*3it;D{J:B8UT<0±icDNA 
(Bolger et ah, 1993 ibid; Obernolte et ah, 1993 ibid; Mclaughlin M. e 
t ah, (1993) Proc. Natl. Acad. Sch USA, 86: 3604-3608; Swinnen J. V. e 
tah, (1991) J. Biol. Chem. , 266: 18370-18377) £jh/t*5 9, MW<£ 

is±*bis * -e c d n a s * a r. t mmmm awm zmmi- z>zt& 

DE 1 VCC0ia5*(COI/>-CSP^cDNAL^#P>^rv^V^ (Bolger et ah, 
ibid. 1993*5 J; t/Swinnen et ah, ibid. 1989*5 ^tfS^ftfrtijjiWO 9 1 / 
1 6 4 5 7) 0 

*H1$fF5, 7 10, 17 0*5£tf5, 6 2 2, 9 7 7ttft*PDE I VPI 
[^JK*fjE3] 

[«Ije#**«4] mm* 

lffiiEtt&m$£} 0 0 10 
[o o i o] 

[flS3] 
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_ 6 T/^/WsiO^n c 3 _ 6 nryv^/^b^^P^b^^ti^ t(D 
£3tL ; 

;v-so 2 - c 3 _ 4 ^n T/u*/u- s o 2 -*s <fctm 2 nso 2 -H4 

n7/^;K ^C^gT/^ Anc 3 _ 6 ^n7/WJ;{;CN^ 
[?MIjE4] 

HfiE*r*«B«] 00 17 
[0 0 17] 
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lit 4) 




R b l*. H, C x _ 6 TA^K C 3 _ 6 ^n7M;K >^a C x _ 6 T/i' 
, Arn7!J -/K g&C x _ x 0 T/W^/K g&C 3 x 0 i/t a T /l^/K 
CN, C X _ 4 T/U3^^/, 0^47/Wt C 1 _ 4 7^/V-S0 2 

r/^^it^cN^bftasd^aRsnsfccosr*^. 
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